
PILLAR CREEK HATCHERY ANNUAL MANAGEMENT PLAN, 1998

By

Steven G. Honnold
Chris Clevenger

and

James N. McCullough

Regional Information Report l No. 4K98~24

Alaska DepartmenL of Fish and Game
Commercial Fisheries Management and Development Division

211 Mission Road
Kodiak, AK 99615

May 1998

IThc Regional [nfumlation Report Series was established in 1987 to provide an information access system for all
unpublished division reports. These reports frequently serve diverse ad hoc informational purposes or archive basic
uninterprcted data. To accommodate timely reporting of recently collected infomlation. reports in this series undergo only
limited internal review and may contain preliminary data: this information may be subsequently finalized and published in the
fonnal litermure. Consequently. these reports should not be cited without prior approval of the author or the Commercial
Fisheries Management and Development Division.





AUTHORS

Steven G. Honnold is the Kodiak Area Resource Development Biologist, Alaska Department of
Fish and Game, Conunercial Fisheries Management and Development Division, 211 Mission
Road, Kodiak, Alaska, 99615

Chris Clevenger is the Pillar Creek Hatchery Manager, Alaska Department of Fish and Game,
Commercial Fisheries Management and Development Division, 211 Mission Road, Kodiak,
Alaska, 99615

James N. McCullough is the Region TV Resource Development Biologist, Alaska Department of
Fish and Game, Commercial Fisheries Management and Development Division, 211 Mission
Road, Kodiak, Alaska, 99615

ACKNOWLEDGMENTS

We acknowledge Steve Schrof and Robert Markle who assisted with figures, appendices, and
also provided editorial comments. We also thank Lucinda Neel for her publication expertise and
Wayne Donaldson, Dave Prokopowich, Len Schwarz, and Dan Moore for participating in the
Westward Regional review process.

PROJECT SPONSORSHIP

Pillar Creek Hatchery operations and salmon stocking programs are funded by Kodiak Region
Aqllaclliture Association.





TABLE OF CONTENTS

LIST OF TABLES .

LIST OF FIGURES.................................................................................................................... II

LIST OF APPENDICES .

EXECUTIVE SUMMARy .

INTRODUCTION .

. .. . . . . . .. . . .. . .. . . .. . .. . . .. . . . . . .. . III

6

1998 SOCKEYE SALMON RELEASES 8

Early-Run Sockeye Salmon: Afognak Lake Donor Stock 8
Early-Run Sockeye Salmon: Malina Lake Donor Stock 9
Late-Run Sockeye Salmon: Saltery lake Donor Stock 9

1998 COHO SALMON RELEASES 10

Coho Salmon: Buskin River Donor Stock 10

1999 SOCKEYE SALMON RELEASES II

Early-Run Sockeye Salmon: Afognak Lake Donor Slack 11
Early-Run sockeye Salmon: Malina Lake Donor Stock..................................................... 12
Early-Run Sockeye Salmon: Laura Lake Donor Stock 12
Late-Run Sockeye Salmon: Saltery Lake Donor Stock...................................................... 13

1999 COHO SALMON RELEASES 13

Coho Salmon: Buskin River Donor Stock .

SOCKEYE SALMON HARVEST AND MANAGEMENT .

14

14

Release Site: Hidden Lake IS
Release Site: Crescent Lake 17
Relea<;e Site: Waterfall Lakes 17
Release Sire: Little Kitoi Lake 18
Release Site: Afognak Lake 19
Release Site: Malina Lake................................... 19
Release Site: Laura Lake 19
Release Site: Spiridon Lake 20
Release Site: Jennifer Lake 21



TABLE OF CONTENTS (Cont.)

General Conditions of Harvest Management, 1998 21
Terminal Harvest Area Description, Conditions, and Harvest Strategies:
Enhanced Runs.................................................................................................................. 22

Other Harvest Areas Description, Conditions, and Harvest Strategies:
Enhanced Runs.................................................................................................................. 24
Harvest Areas Description, Conditions, and Harvest Strategies: Rehabilitated
Runs............................................................................... 24

REHABILITATION CRITERIA .

ESCAPEMENT GOALS. BROOD STOCK REQUIREMENTS, AND EGG-
TAKE CRITERIA. 1998 .

24

26

ADDITIONAL MEASURES FOR WILDSTOCK PROTECTION 27

Genetics Policy 27
Policies and Guidelines for Health and Disease Control................................................... 29

SPECIAL STUDIES/RESEARCH ..... . 30

LITERATURE CITED 31

TABLES .

FIGURES .

APPENDiX .

34

. 39

. 51

SiGN-OFF . 63



LIST OF TABLES

Table

I. Sockeye salmon egg takes (1997), planned releases (1998), projected returns
(200 1, 2002), and fish transport permits (FrP), Kodiak Management Area 34

2. Coho salmon egg takes (1997), planned releases (1998), projected returns
(2000, 200 l), and fish transport permits (FfP), Kodiak Management Area 35

3. Proposed sockeye salmon egg takes (1998), planned releases (1999)
projected returns (2002, 2003), and fish transport permits (FTP), Kodiak
Management Area 36

4. Biological escapement goals, egg-take criteria, and projecled brood numbers
required for 1998 sockeye salmon egg takes 37

5. Proposed eoho salmon egg takes (1998), planned releases (1999), projected
returns (200 I, 2(02), and fish transport permits (FTP), Kodiak Management
Area 38



LIST OF FIGURES

I. Locations of sockeye salmon enhancement and rehabilitation projects on
Kodiak and Afognak Islands, 1951-1998 39

2. Locations of Kodiak Island road system lakes stocked with coho salmon . 40

3. The run timing of salmon stocks in the Kitoi Bay Terminal Harvest Area
compared to the late-run Saltery sockeye salmon brood stock collection (a)
and late-run Upper Station sockeye salmon brood stock collection (b)... 41

4. The post June Afognak Lake CAL) escapement has a large component of
sockeye age 1.1, 1.2 and 2.1 that are not readily accessible for brood stock
(Nelson and Swanton 1996b). The compressed harvest (b) as compared to
the brood stock run timing (a) can be attributed to the brood stock selection
and the timing of fishing periods in the tennina1 harvest areas 42

5. Malina Lake sockeye salmon escapement timing at the lower lake outlet and
estimated time of freshwater entry, averaged by week, 1992- I997 43

6. Sockeye salmon escapement timing into Upper Station and Saltery Lakes (a)
and commercial harvest timing of Spiridon bound sockeye, 1994- I996 (b) 44

7. Laura Lake sockeye salmon escapement tinling averaged by day, 1987-1996.......... 45

8. Map of the Kodiak Management Area depicting commercial fishing districts
and selected sections 46

9. Foul Bay (Hidden Lake) Terminal Harvest Area (FBTHA) boundaries,
ADF&G camp, and barrier weir location, 1997 47

10. Settler Cove (Crescent Lake) Terminal Harvest Area (SCfHA) boundaries
in Kizhuyak Bay, 1997 48

II. Waterfall Bay (Little Waterfall Lake) Tenninal Harvest Area, 1997 49

12. Spiridon Lake (Tetrod Cove) Terminal Harvest Area (SLTHA), ADF&G
camp and barrier net location in Telrod Cove, 1997 50

"



LIST OF APPENDICES

Appendix

A

B.

Kodiak Area sockeye salmon stocking plan (1997 egg take), 1998 .

Upper Station sockeye salmon egg takes: past and present . 53

C. Afognak Lake sockeye salmon egg takes: past, present, and proposed 54

D. Malina Lake sockeye salmon egg takes: past, present, and proposed 55

E. Laura Lake sockeye salmon egg takes: past, present, and proposed 56

F. Saltery Lake sockeye salmon egg takes: past, present, and proposed 57

G. Buskin River coho salmon egg takes: past, present, and proposed 58

H. Kodiak Area sockeye salmon stocking plan (1998 egg take), 1999.................... 59

I. Sockeye salmon and coho salmon fry survival assumptions used to estimate
returns for Pillar Creek Hatchery 60

J. Genetic samples collected from adult sockeye salmon
Afognak Lakes .

from Kodiak and
61

K. Number sampled and incidence of Infectious Hematopoietic Necrosis Virus
(ll-INV) from Kodiak and Afognak area sockeye salmon adults, 1987-1997. ..... 62

'"



lmarcato
Typewritten Text
Addendum.......................................Part II, Page 1



P[LLAR CREEK HATCHERY ANNUAL MANAGEMENT PLAN
EXECUTIVE SUMMARY, [998.

New Projects for 1998: NONE

Cost Recovery Harvests for 1998: NONE

Sockeye Salmon Adult Returns, Stocking, and Egg-Take Goals (1999 Stocking Goals),
1998:

Projected 1998 Planned Goals
Project (Brood stock) Enhanced Return 1998 Stocking 1998 Eggs 1999 Juveniles

Hidden Lake (AL) 13.000 250.000 600,000 400,000 F+PS
Little Waterfall Lake (A.L.) 28,000 300,000 600,000 350,000 PS
Crescent Lake (A.L.) 14,000 400.000 500,000 400,000 F
Little Kitoi Lake (AL) 18,000 0 0 0
Afognak Lake (A.L.) 9,OOOa 550,000 0 0
Sorg Lake (AL) 0 0 0 0

Malina Lake (M.L.) 15,000.1 450,000 800,000 500,000 F+PS

Laura Lake (L.L.) 7.000.1 0 800,000 500,000 F+PS

Spiridon Lake (S.L.) 255,000 3.500.000 8.000,000 6,000,000 F
Ruth Lake (S.L.) 0 0 400,000 300.000 F

Coho Salmon Adult Returns, Stocking, and Egg-Take Goals (1999 Stocking Goals), 1998:

Mayflower (BL) 195 13,000 15,000 13,000
Island (B.L.) 675 45,000 53,000 45,000
Dark (B.L.) 225 15,000 18,000 15,000
Mission (BL) 368 24,500 29.000 24,500
Potato Pateh (B L) 285 19,000 22,000 19,000
Southern (B.L.) 105 7,000 8,000 7,000
Pony (EL) 63 4,200 5,000 4,200

Total Road System 1,916 127,700 150,000 127,700

SciencelEd Projects 9 600 3,000 600
Brood siocks: A.L - Afognak Lake; M.L. - Malina Lake; L.L. - Laura Lake; S.L. - Saltcry Lake;
B.L. - Buskin Lake.

Life stage: F - Fry or Fingerlings; PS - Presmoll

a does nol refer to total run; only the portion that is a result of enhancement (stocking).



Summary of active sockeye salmon FTP's (for 1997 egg takes) issued by KRAA for Pillar
Creek Hatchery 1998 stocking:

Project Name
ITP Number

Issue
Date

Expiration
Date Purpose

Afognak Egg take 08101188 9/15/97
8SA-I021

Allows egg take of 10,000,000 green eggs at Afognak Lake:
incubation and rearing at PCH, and release of the resultant
fry into Afognak Lake.

Hidden Lake
97A-0017

0411/91 12131196 Allows the release of up to 2,700,000 Afognak Lake stock
fry, incubated and reared at PCH into Hidden Lake.

Hidden Lake
97A-0075

Little Waterfall
97A·0076

Crescent Lake
91A-0022

Little Kitoi Lake
96A-0069

Sorg Lake
94A-0037

Malina Egg take
96A-0070

Malina Lake
96A-0071

Malina Lake
97A-0078

Laura Lake
93A-0113

Saltery Eggtake
97A·0071

Spiridon Lake
97A-0072

Ruth Lake
97A-0073

08/31/97 08131/98

08/31/97 08/31198

0411191 11131/97

09fl/96 12/31/02

0811/94 7/31199

01/01/97 12/31/02

09117/96 [2/31102

08/31/97 08/31198

08/01/93 12/31198

08131/97 08/31198

08/31/97 08/31198

08/31/97 08/31198

Allows the release of up to 150.000 Afognak Lake stock
presmolt. incubated and reared at PCH into Hidden Lake.

Allows the release of up to 200,000 Afognak Lake stock
presmolt, incubated and reared at PCH into Little Waterfall
Lake.

Allows the release of up to 1,700,000 Afognak Lake stock
fry, incubated and reared at PCH into Crescent Lake.

Allows the release of up to 150,000 Afognak Lake stock presmolt.
incubated and reared at PCH into Lillie Kiwi Lake.

Allows the relcasc of up to 150,lXX) Afognak Lakc presmolt.
incubated and reared at PCH into Sorg Lake

Allows egg take of 1.500,000 grcen cggs at Malina Lake,
incubation and rearing at PCH, and release of progeny into
Malina Lake.

Allows the release of up to 250,000 Malina Lake stock
fingcrling, incubatcd and rearcd at PCH into Malina Lakc.

Allows thc releasc of up to 200,000 Malina Lake stock
presmolt, incubatcd and rcared at PCH into Malina Lake.

Allows egg take of 1.500.000 green eggs at Laura Lake.
incubation and rearing at PCH. and release of progeny
into Laura Lakc.

Allows egg take of 9,800.000 green eggs at Saltery Lake,
incubation and rearing at PCH. and release of progeny into
Spiridon and Ruth Lakes.

Allows the release of up to 7,000,000 Saltery Lake stock
fry, incubated and reared at PCH into Spiridon Lake.

Allows the release of up to 300,000 Saltery Lake stock
fry, incubated and rcared at PCH into Ruth Lake.

Bold denotes expired FTP'sorthosethatwillexpire in 1998.
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Summary of active coho salmon FrP's (for 1997 egg takes) issued to KRAA for Pillar
Creek Hatchery 1998 stocking:

Project Name
FfP Number

Buskin Eggtake
93A-0105

Issue
Date

09115/93

Expiration
Date

12/31/03

Purpose

Allows eggtake of 150/XXI green eggs at Buskin Lake;
incubation and rearing at PCH, and release of the resultant
fry in 5 anadromous and 2 landlocked systems in Chiniak
Bay.

Mayflower 09115/93 12/31/03
93A-0l06

Island 09115/93 12131/03
93A-OJ07

Dark 09115/93 12/31/03
93A-OJ08

Mission 09/15/93 12131/03
93A-OI09

Potato Patch 09115/93 12/31/03
93A-011O

Pony 09/15/93 12131/03
93A-OIII

Southern 09/15/93 12131/03
93A-OIII

Buskin 03/30/94 02n8/99
94A-0038

Allows the release of up to 13.000 Buskin Lake stock
fry, incubated and reared at PCH into Mayflower Lake.

Allows the relea~e of up to 45.000 Buskin Lake stock
fry, incubated and reared at PCH into Island Lake.

Allows the release of up to 15.000 Buskin Lake stock
fry, incubated and reared at PCH into Dark Lake.

Allows the release of up to 24,500 Buskin Lake stock
fry, incubated and reared at PCH into Mission Lake.

Allows the rclea~e of up to 19.000 Buskin Lake stock
fry. incubated and reared at PCH into Potato Patch Lake.

Allows the release of up to 4.200 Buskin Lake stock
fry. incubated and reared at PCH into Pony Lake.

Allows the release of up to 7.000 Buskin Lake stock
fry. incubated and re.lred ilt PCH into Southern Lake.

Allows eggtake of3.000 green eggs at Buskin Lake
incubation and rearing al PCH. and transport of the
resultant fry to Kodiak area schools for science/education
projects, and release of resultant fry into Potato Patch Lake
or fry may be sacrificed.

P-98-0JO

P-98-052

P-98-051

01/01/98 12131/98

01107/98 12131/98

02127/98 12131/98

02124/98 12131198

Allows the rearing of up to 50 Buskin Lake stock eggs and
release of any resullant fry into Potato Patch Lake. eggs
will be acquired from PCH.

Allows the rearing of up to 200 Buskin Lake stock eggs
and release of any result'lllt fry into Potato Patch Lake,
eggs will be acquired from PCH.

Allows the rearing of up to 100 Buskin Lake stock eggs
and release of any resultant fry into Potato Patch L1ke,
eggs wilJ be acquired from PCH,

Allows the rearing of up to 100 Buskin Lake stock eggs
and release of any resultant fry into Potato Patch Lake,
eggs will be acquired from PCR
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Pillar Creek Hatchery Annual Management Plan sockeye salmon calendar of events, 1997-1999.

1997 1998 1999
SDcdcs luI Au ~ SeD Oct Nov Dec lan Feb Mar Am Mav JUll luI AUI! Seo Oct Nov Dec Jan Feb Mar Aur MavJun Jul October

Afognak Lake Brood Stock
Hidden OA5 M Egg 0.25 M Presmolt

0.6 M Egg 0.15 M Fry 0.25 M Presmolt

Waterfall 0.5 M Egg 0.3 M Prcsmoil
0.6 M Egg 0.35 M Presmolt

Crescent 0.6 M Egg OA M Finger
0.5 M Egg 0.4 M Finger

Little Kiloi

Sorg

Afognak 0.8 M Egg 0.5 M FingcrO.05 M Presmolt

Malina Lake Brood Stock
Malina 0.7 M Egg 0.2 M Fry 0.25 M Presmolt

0.8 M Egg 0.3 M Fry 0.2 M Presmolt

Laura Lake Brood Stock
Laura 0.8 M Egg 0.3 M Fry 0.2 M Prcsmolt

Sallery Lake Brood Stock
Spiridon 4.7 M Egg 3.5 M Fry

8.0 M Egg 6.0 M Fry

Ruth 0.4 M Egg 0.3 M Fry
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Pillar Creek Hatchery Annual Managemcnt Plan coho salmon calcndar of cvcnts, 1997-1999.

1997 1998 1999
Spccies Jul Aug Se >Oct Nov Dec Jan Feb Mar Apr May Jun Jul AugSep Oct Nov Dec Jan Feb Mar A lr May Jun Jul October

Buskin Lake Brood Stock
Maynower 15,000 Egg 13,000 Fry 15,000 Egg 13,000 Fry 15,000 Egg

Island 53,000 Egg 45,000 Fry 53,000 Egg 45,000 Fey 53,000 E••

Dark 18,000 Egg 15,000 Fry 18,000 Egg 15,000 Fry 18,000 Egg

Mission 29,000 Egg 24,500Fry 29,000 Egg 24,SOOPry 29,000 E.,

Potato Patch 22,000 Egg 19,000 Fry 22,000 Egg 19,000 Fry 22,000 Egg

Southern 8,000 Egg 7,000 Fry 8,000 Egg 7,000 Fry 8,OOOE..

Pony 5,000 Egg 4,200 Fry 5,000 Egg 4,200 Fry 5,000 Egg

SciencelEd 3,000 Egg 2,600 Fry 3,000 Egg 2,600 Fry 3,OOOE..



INTRODUCTION

Pillar Creek Hatchery (PCH) wao; constructed in 1990 as a cooperative project between the Alaska
Department of Fish and Game (ADF&G) and Kodiak Regional Aquaculture Association (KRAA).
The facility is located on the Kodiak road system about seven miles north of the City of Kodiak
(Figure I and 2). PCH was designed to increase salmon production for Kodjak Island seiners and
set gill-nct fishers by enhancing barren-lake systems with juvenile sockeye salmon and to a lessor
extent. juvenile coho salmon. 10 addition, hatchery programs were expected to supplement wiJd
stocks to rehabilitate depicted runs. PCH has the capacity to incubate 20 million salmon eggs and
rear up (0 16 million juveniles of all life stages (fry. fingerlings, prcsmolt and smelt). The facility is
operated by funds provided by KRAA.

The primary project facilitated by PCH is the stocking of sockeye salmon fry into Spiridon Lake.
This project utilizes Spiridon Lake as a fry nursery area to produce smolt, which (after leaving the
lake) return as adults to provide a common property sockeye salmon fishery. InitiaJ limnology
investigations indicate that the optimum rearing capacity of the lake is about II million sockeye
salmon fry. A conservative slocking strategy has been adopted in order to minimize the impacts of
rearing juvenile saJmon on the standing crop of macrozooplankton. Thus. the current stocking level
is lxtwccn 5 and 7 million fry. The brood stock in the initial development stage of the projcct was
laIc-run Upper Station sockeye saJmon. A portion of eggs collected at Upper Station were incubated
and reared to presmoh and smolt at Kitoi Bay Hatchery (KBH; Hall et aJ. 1997). These juveniles
were released at Little Kitoi Lake and estuary to develop a brood source at the KBH for the
Spiridon Lake project. The 1994 Hatchery Management Plan was amended to change the brood
source for the project to Saltery Lake sockeye for an interim period until the brood source goals
were anained at LinJe Kitoi Lake. This brood source change (ADF&G 1994) was approved by the
U.S. Fish and Wildlife Service (FWS) for one year. In 1995, Upper Station sockeye salmon were,
again, used for brood stock. To date the sockeye run to Little Kitoi has not provided sufficient
salmon for brood stock. Further research by ADF&G and the FWS indicated that Saltery stock
would be preferential for Spiridon Lake stocking (Honnold 1997; Clevenger et al. 1997). The run
timing of Saltery Lake sockeye is about three weeks cartier than late-run Upper Station sockeye
stock. The brood stock requirements at KBH are expected to be easier 10 achieve using the Saltcry
stock since adults are expected to return after the peak of the chum salmon run and before the peak
of the pink salmon run (Figure 3). The approval to use Sahery Lake stock for Spiridon Lake was
gmnted in 1997 by the Commissioner of ADF&G, representatives of the FWS, the Kodiak
Regional Planning Team, and KRAA. SaJtery Lake stock will continue to be the brood source for
the Spiridon Lake project in 1998.

Sahery Lake sockeye have aJso been stocked into Ruth Lake since 1996 (falls on this system
prevent fish entry into the lake; Figure I) and were scheduled to be used for stocking the lake in
1998. However, egg collection at SaJtery Lake in 1997 was less successful than planned and will
result in fewer late-run fry to outstock in 1998. Spiridon Lake willlx the priority stocking location
in 1998: Ruth Lake will not be stocked. Stocking of Jennifer Lakes (Figure I) with sockeye salmon
will be discontinued in t998 to simplify the evaJuation of SaJtery stock brood stock development at
KBH. Little Kitoi Lake will be stocked with SaJtery Lake sockeye salmon from KBH to develop a
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brood source; replacing Upper Station late-run as the primary stock for brood stock development
(Hall et al. 1997).

PCH also provides early-run sockeye salmon fry for stocking several barren lakes in the Kodiak
area. Hidden, Little Waterfall, and Crescent Lakes will be stocked with Afognak Lake sockeye
salmon juveniles in 1998 (Figure 1). Lake enrichment has been conducted at Little Waterfall Lake
since 1993 and is scheduled to continue in 1998. Little Kitoi Lake is a candidate for lake
fertiJization as a result of removal of a layer of hydrogen sulfide that had comprised a substantial
portion of the lower hypolimnion in the lake. This layer of hydrogen sulfide was presumed to be a
result of salt water intrusion from a tsunami wave that occurred during the 1964 earthquake. Little
Kitoi Lake will not be stocked with early-run fry in 1998 to simplify brood stock development (Hall
et al. in press). Afognak Lake sockeye eggs had a greater over-winter survival at PCH than
expected in 1992, 1994, 1996, and 1997. The resultant number of fry exceeded the overall stocking
capacity of the barren lakes as identified in AMP's for those years. The AMP's designated Afognak
Lake as a contingency stocking location in the event that extra fry resulted from exceptional
survival at PCH. Thus, fry were stocked back into Afognak Lake to avoid excess stocking levels at
the barren systems, which are quite sensitive to grazing effects (on zooplankton) by juvenile
sockeye. Afognak Lake has maintained a stable zooplankton population since 1990, when lake
enrichment began (G. Kyle, ADF&G-retired, Soldotna, personal communication), as well as
increa'ied adult production during this period. The addition of nutrienL~ (lake fertilization funded by
KRAA) will continue in 1998. Egg to fry survival, again, appears higher than expected in 1998, and
may result in up to 550,000 excess juveniles to stock into Afognak Lake. We propose continuing
the use of Afognak Lake a'i a contingency stocking location for these fry in 1998 (as approved in
the 1997 AMP). The proposed Afognak Lake egg-take goals for 1998 (stocking in 1999) will be
adhered to in order to avoid the need to stock excess fry into the lake in 1999. We propose that the
lake remain a contingency slocking site for 1999; however, if excess fry are produced, they will be
proportioned among the barren lakes (Hidden, L. Waterfall, and Crescent) first to avoid the need to
stock Afognak Lake. Barren lake stocking will be dependent upon sufficient zooplankton
abundance as indicated by inseason limnological data analysis. Afognak Lake will continue to be
fertilized whenever excess fry are slocked into the lake.

Sockeye stocking in conjunction with lake fertilization began at Malina Lake in 1991-1992 to
rehabilitate this depleted early run (Figure I). Malina Lake eggs are collected each year, incubated
at PCH, and juveniles (fry or fingerling, and presmolt) stocked into the lake. The lake is responding
to fertilization; however, zooplankton density and biomass estimates have resulted in reduced
actual stocking levels compared to planned stocking levels (Clevenger ct al. 1996). That is, the
maximum number ofjuveniles stocked has been - 5oo,()(X) compared to the planned> I million fry.
The stocking level is expected to remain at - 500,000 in 1998 and 1999. Natural wild stock
recruitment based on escapement levels will also be considered to determine the appropriatc
stocking level in 1999.

Laura Lake ha<; also been fertilized and supplemented with sockeye fry of L'lura Lake origin to
rehabilitate the (early) run (Figure I). Egg lakes at this system have not attained goals due to
difficulty in locating brood fish. As a result of not attaining the goals, the stocking level has not
exceeded 200,000 juveniles. In 1996 and 1997, sockeye salmon eggs were not collected at Laura
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Lake due to adequate adult escapement. In 1998, we propose an egg take to provide for stocking
Laura Lake in 1999~ however, the number of eggs collected will be detennined by the adult
escapement and may be reduced or discontinued inseason if adequate natural spawners return. Lake
enrichment is scheduled for 1998.

Buskin River coho salmon were reared at PCH from 1995 - 1997 to provide fry for road system
stocking to enhance sport fishing opportunities (Figure 2). In addition, Buskin River coho salmon
eggs were used for several classroom incubation programs in Kodiak area schools. Prior to 1995.
Lillie Kitoi and Monashka Creek coho were used for these programs, respectively. The usc of
Buskin River (Chiniak Bay stock) coho was recommended by the ADF&G genetics staff because
stocking locations are in the Chiniak Bay area. In 1998 and 1999, we propose continuing these coho
stocking programs using Buskin River coho as the brood source.

Since PCH is a relatively new facility, this management plan will continue to evolve in an effort to
bring the egg numbers up to maximum incubation capacity. There are many factors that have, and
will continue to bring changes to this document. Inseason lake productivity assessment may result
in adjustments to stocking densities in order to maintain optimal stocking levels. This plan does not
contain any new stocking proposals for 1999; however, ongoing investigations may result in new
proposals in the future.

1998 SOCKEYE SALMO 'RELEASES

Table I describes 1997 sockeye egg takes, planned releases in 1998, projected returns in 200 I and
2002, and the status of Fish Transpon Permits (FfP). The stocking levels for 1998 may be adjusted
inseason after lil11nological analysis of zooplankton data collected at each lake and/or because of
rearing limitations at PCH (i.e. how many juvenile fish of each life stage can be cultured).
Appendix A describes the planning process for development of stocking levels, and includes the
1997 Annual Management Plan (AMP) limnology recommendations, and final planned stocking
levels. The projected stockjng levels in this plan have been modified in some instances from the
final planned levels as result of changes in fry survival. Appendices B ~ G list PCH egg takes: past,
present, and proposed.

All sockeye will be transJX>rted by air as fed fry, fingerling, or presmoh to the remote lakes
specified. Stocking of fed fry and fingerlings will correspond to the timing of each lake's plankton
bloom (as determined by inseason limnology sampling). Fry and fmgerlings will be released at the
lake surface. Presmolt will be released by air dropping in late October or early ovember, just prior
to lake freeze up to minimize the likelihood of plankton cropping.

Early.RulJ Sockeye Salmoll: Afognak Lake DOllor Stock

Hidden, Linle Watcrfall, and Crescent Lakcs are projectcd to be stocked in 1998 with 250,(X)(),
300,(X)(), and 4OO,(X)() juveniles, respectjvely. These levels are consistent with the 1997 PCH AMP
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and prior Fish Transport Permits (Clevenger et al. 1997) with the exception of Hidden Lake which
has been reduced due to a decline in zooplankton abundance. Little Kitoi and Sorg Lakes will not
be stocked with early-run sockeye in 1998. As previously mentioned, increased survivals may result
in excess early-run juveniles. These fish «600,000) will be stocked into Afognak Lake in 1998.
Fish releases are not projected for Afognak Lake in 1999; however, the lake may be used as an
alternate release site for Afognak Lake salmon (destined for other projects) in 1999 (Figure 3;
Appendix H). These releases will only occur if excess fry are produced that can not be stocked at
their intended release site as a result of inseason limnology analysis. A total of - 1.5 million
enhanced early-run (Afognak Lake stock-1997 brood year) juveniles will be stocked in 1998.

Adult returns from enhanced early-run (Afognak. Lake brood stock) stocking in 1998 are projected
(based on survivals summarized in Appendix l) to be -105,000 fish. Of these, -45,000 will return
in 2001 and 60,000 in 2002. The largest return (38,000) is expected at Little Waterfall Lake and the
smallest at Crescent Lake (16,000). Approximately, 31,000 and 20,000 enhanced adults arc
expected to return to Hidden Lake and Afognak Lake, respectively. The run timing of these relurns
should be similar to Afognak Lake sockeye salmon (brood source), with runs beginning in late
May, peaking in mid June, ending by early July (Figure 4a). This run timing affinity has been
observed at terminal harvest areas at both Foul Bay (Hidden Lake) and Waterfall Bay (L. Waterfall
Lake) in 1995 through 1997 (Figure 4b). Similar timing has been reported at Settler Cove (Crescent
Lake run; D. Prokopowich, ADF&G, Kodiak, personal communication).

Early-Rull Sockeye Salmoll: Malina Lake DOllor Stock

In 1998, juvenile sockeye stocking projections for Malina Lake will be slightly less than the 1997
AMP planned levels with - 200,000 fingerlings and 250,000 presmolt stocked (Table I).

Adult returns as a result of rehabilitation (stocking in 1998) effons of this ear1y~run stock are
expected to be -31,000 sockeye. The age of return has, on average, been 55% two ocean and 45%
three ocean fish. Thus, -18,000 adults are expected to return in 2001 and 13,000 adults in 2002.
The Malina Lake sockeye run timing is similar to the Afognak Lake stock with fish first appearing
at the weir in early June (the weir is located several miles from salt water and adults have been
observed one week earlier at the stream terminus) and peaking by mid June (Figure 5); however,
there also appears to be a second peak in early July. A small portion of escapement occurs
throughout the remainder of July and into August; the weir is removed by mid August.

Late-Run Sockeye Salmon: Saltery Lake Donor Stock

Saltery Lake sockeye salmon juveniles will be stocked into Spiridon Lake in 1998. The 1998
stocking estimate for Spiridon Lake of 3.5 million sockeye fry is 50% less than planned (7 million)
when drafting the 1997 AMP (Clevenger et al. 1997). This was due to not achieving the 1997 egg
take goal for Spiridon Lake stocking.
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The 1998 stocking goal for Ruth Lake was 300,000 SaI,cry Lake sockeye fry. Eggs were not
collected in 1997 due (0 lack of available brood stock; thus. no fry are available for slocking in
1998.

It is projected that 140,000 adults will return in 2001 and 2002 as result of fry stocking in Spiridon
Lake; 35,000 (25% two ocean) in 2001 and 105,000 (75% three ocean) in 2002. The run liming of
these fish should be similar to Saltery Lake sockeye, with the initial run beginning in late June,
peaking in mid to late July, and ending in mid August (Figure 6a).

Overdll. in 1998 we expect PCH to stock - 2.0 million early-run sockeye juveniles, producing
-136.000 adults; - 3.5 million latc-run sockeye juveniles, producing -140,000 adults. This equates
to a grand total of - 5.5 million juvenile sockeye stocked and production of - 276,000 adults.

For the above projccts, the majority of FrP's are being renewed with the completion of the
Hatchery Basic Management Plan. FrP applications will be submitted by KRAA to the ADF&G
pennitting coordinators in Juneau for review and approval by the Commissioner of ADF&G.
Approval is expected in advance of all egg takes and stocking in 1998 and 1999.

1998 COHO SALMO 'RELEASES

Table 2 describes 1997 coho salmon egg takes, 1998 planned releases, projected adult returns in
2000 and 200 I, and the status of FIP's.

In June, coho fry will be transported from PCH by a truck-mounted transport tank to each stocking
location. execpt for Southern Lake where fry will be transportcd via float plane.

Coho Salmoll : Buskin River DOllor Stock

Approximately 128,000 coho salmon fry arc expected to be released at seven lakes located near the
Kodiak Island road system. These lakes include: Mayflower (13,000), Island (45,000), Dark
(15,000), Mission (24,500), Potato Patch (19,000), Southern (7,000), and Pony (4,200) Lakes. A
small number of Buskin River coho salmon eggs will be used for educational programs in the local
schools within thc Kodiak Island Borough school system. There are normally about eight school
teachers with Fish Resource Pennits that alJow [he use of up to 250 eggs each from this stock. Eggs
incubated in classroom incubators will be released (-6CX) fry) into Potato Patch Lake under the
supervision of the PCH Manager. The exception 10 this may be Old Harbor, Ouzinkie, Akhiok, and
Port Lions schools in which resuhant fry, (if they apply for and reccive a Fish Resource Pennit for
a classroom incubation projcct), will be destroyed. This type of Fish Resource Permit must be
renewed annually.
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Adults returning in 2000 and 2001 are expected to number -1,950, with the maJonty (1,700)
returning in 20CK). Run timing should be similar to Buskin River coho. with fish returning in mid
August, peaking in early September, and declining by late September.

Permits (FTP) are valid for all coho road system stocking locations until 12131/03. All of the school
project (scientific educational) permits expire 12131/98 and new pennits will be required annually.

1999 SOCKEYE SALMON RELEASES

Table 3 describes 1998 sockeye egg takes, planned releases in 1999, projected returns in 2002 and
2003, and the status of Fish Transport Permits (FTP). The stocking levels for 1999 may be adjusted
inseason as a result of limnological analysis of zooplankton data collected at each lake and rearing
limitations at PCH (i.e. how many of each life stage could be cultured). Appendix H describes the
planning process for the development of 1999 stocking levels. The 1999 stocking levels may be
further modified from the planned levels once eggs are collected in 1998 to account for differing
egg to fry survivals or unattained egg-take goals. Appendices B - G list PCH egg takes: past,
present, and proposed.

All sockeye will be transported by air as fed fry, fingerling, or presmolt to the remote takes
specified. Stocking of fed fry and fingerlings will correspond to the timing of each lake's plankton
bloom (as detennined by inseason linmology sampling). Fry will be released at the lake surface.
Pre-smolt will be released by air dropping in late October or early November, just prior to lake
freeze up to minimize the likelihood of plankton cropping.

Early-Run Sockeye Salmon: Afognak Lake Donor Stock

The stocking levels of early-run Afognak Lake fry planned for 1999 are as follows: Hidden Lake 
150,000 fry and 250,000 presmolt; Little Waterfall Lake - 350,000 presmolt; and Crescent L.."ake
400.000 fry. Fish releases are not projected for Afognak Lake in 1999; however, the lake may be
used as an alternate release site for Afognak Lake juvenile sockeye salmon if stocking densities are
reduced for other projects due to inseason limnology analysis. Limnological monitoring will
continue in 1998 and 1999 to determine if stocking Afognak Lake is an option for excess fry. A
total of - 1.2 million enhanced early-run (Afognak Lake stock) juveniles will be stocked in 1999.
Egg-take goals will be based upon the level escapement available for brood stock collection (see
Escapement Goal section).

Adult returns (from enhanced early-run stocking in 1999) are projected (based on survivals
summarized in Appendix C) to be - 97,000 fish. Of these, - 42,000 will return in 2002 and 55,<X>O
in 2003. The largest returns (-44,000) are expected at Waterfall Bay (Little Waterfall Lake) and the
smallest return at Settler Cove (Crescent Lake; 16,000). Hidden Lake returns are expected to be
approximately 31,000 sockeye. The run timing of these returns should be similar 10 Afognak Lake
sockeye salmon (brood source), with runs beginning in late May, peaking in mid June and ending
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by early July (Figure 4a). This run timing has been observed at both Foul Bay (Hidden Lake) and
Waterfall Bay (Linle Waterfall Lake) in 1995 through 1997 (Figure 4b) as a result of stocking of
Afognak Lake fry.

Early·Rull Sockeye Salmoll: Malilla Lake DOllor Stock

Juvenile sockeye stocking plans for Malina Lake in 1999 are the same as the 1997 AMP levels of
500,000 (300,000 fry and 200,000 presmolt) juveniles. This level is ba<;ed on the current plan for
stocking the lake in 1998 (as a result of Iimnological analysis of the zooplankton population) and
depends on the level of escapement in 1998. The lower escapement goal is 10,000, mid-point goal
is 15,000, and the upper escapement goal is 20,000 sockeye salmon (Table 4). In 1998, if
escapement is less than or equal to 7,500 (75% of lower goal), an egg take will proceed (sec
Rehabilitation Criteria and Escapement Goal sections). The egg-take and fry stocking goal may be
reduced ba'ied on the escapement level (sliding egg-take goal based on projected recruitment from
the escapement level) and lake productivity (zooplankton abundance and biomass). Stocking at this
level may also be contingem upon continued lake fertilization in 1999. If fertilization ends, fry
stocking may be reduced or discontinued in lieu of presmolt stocking.

Adult returns as result of rehabilitation (stocking in 1999) efforts of this early-run stock are
expected to be -29,000 sockeye. The age of return has, on average, been 55% two ocean and 45%
three ocean fish. Thus, - 17,000 adults should return in 2002 and - 12,000 in 2003. The Malina
Lake sockeye run returns similarly to the Afognak Lake stock with fish first appearing at the weir in
early June (the weir is located several miles from salt watcr and adults have been observed one
wcek earlier at the stream terminus) and peaking by mid June (Figure 5); however, there also
appears to be a second peak in early July. A small portion of escapement occurs throughout July
and into August; the weir is pulled by mid August.

Early·Rull Sockeye Salmoll: Laura Lake DOllor Stock

We propose 500,000 juvenile sockeye be stocked in Laura Lake in 1999; 300,000 fry and 200,000
presmolt. Eggs were not collected at Laura Lake in 1996 and 1997 because the escapemcm of adult
sockeye met the upper escapement goal (40,000; Table 4). The mid-point goal (optimum
escapement) is 30,000 (Honnold and Edmundson 1993) and the lower goal is 20,000 sockeye. In
1998, if escapement is less than or equal to 15,000 (75% of lower goal), an egg take will proceed
(see Rehabilitation Criteria and Escapement Goal sections). The egg-take and fry stocking goal may
be reduced based on the escapement level (sliding egg-take goal based on projected recruitment
from the escapement level) and lake productivity (zooplankton abundance and biomass). Similar to
Malina, if lake enrichment is discontinued al Laura Lake in 1999, then fry stocking numbers may
need to be reduced and only presmoh stocked. The lake's zooplankton density and biomass will be
monitored in 1998 and 1999 to determine if adjustments to the stocking plan are warranted.

Adult returns as a result of rehabilitation (stocking in 1999) efforts of this early-run stock are
expected to be -26,000 sockeye adults in 2002 (l0,400) and 2003 (15,600). Laura Lake sockeye
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runs begin in early June and peak by mid June (Figure 7). A small portion of escapement occurs in
July and early August.

Late-Rull Sockeye Salmon: Saltery lAke Donor Stock

We propose that approximately 6 million Saltery Lake sockeye fry be stocked into Spiridon Lake
and 300,000 into Ruth Lake in 1999. This represents an incrcasc of 2.5 million fry from 1998 for
Spiridon Lake and 300,000 fry for Ruth Lake. The stocking goal for Spiridon Lake in 1998 was 7
million fry; however, the egg take (1997) resulted in only enough eggs for stocking 3.5 million fry
in the lake; no fry were available for stocking Ruth Lake in 1998. The 1999 stocking level is
contingent upon the stability of the food base (zooplankton) in the lakes. If any negative response is
observed in the lake's zooplankton community as result of 1998 stocking levels the proposed 1999
stocking levels will be reduced. lnseason monitoring of the zooplankton community will be
conducted in 1998 and 1999 and seasonal trends will be analyzed prior to the Saltery Lake egg take.
The final stocking plan will be detcrmined in August 1998. Egg-take goals will be based upon the
level of escapement available for brood stock collection (see Escapement Goal section).

Approximately 240,000 and 12,000 adults are expected to return as result of stocking of Spiridon
and Ruth Lakes, respectively, in 2002 and 2003. These fish are projected (0 have similar run tinting
as Saltery Lake sockeye, with the initial run beginning in late June, peaking in mid to late July and
cnding in mid August (Figure 6a).

To summarize, in 1999 we expect PCH (0 slock - 2.2 million early-run sockeye, producing 
152,000 adults; - 6.3 million late-run sockeye juveniles, producing - 252,000 adults. This equates
to a grand total of - 8.5 million juvenile sockeye stocked from brood year 1998; which is expected
to produce a total return of - 404,000 adults.

For the above projects, FfP's are currently being renewed for the Hatchery Basic Management Plan
and will be effective for a period of five years. Applications for these permits will be subntitted by
KRAA to the ADF&G permitting coordinators in Juneau for review and approval by the
Commissioner of ADF&G. Approval is expected in advance of all cgg takes and stocking. These
projects are considered on going with adjustments being requested a<; knowledge of each system
lllcreases.

1999 COHO SALMON RELEASES

Table 5 describes 1998 coho salmon egg takes, 1999 planned releases, projected adult returns in
200 I and 2002, and the status of FfP's.

In June, coho fry will be transported from PCH by a tmck-mounted transport lank to each stocking
location, except for Southern Lake where fry will be transported via float plane.
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Coho Salmon: Buskin River Donor Stock

Approximately 128,000 coho salmon fry are expected to be released into seven lakes located near
the Kodiak [sland road system. These lakes include: Mayflower (]3,000), Island (45,000), Dark
(15,000), Mission (24,500), Potato Patch (19,000), Southern (7,000), and Pony (4,200) Lakes. A
small number of Buskin River coho salmon eggs will be used for educational programs in the local
schools within the Kodiak Island Borough school system. There are currently eight school teachers
with Fish Resource Pennits that allow use of up to 250 eggs each from this stock. Eggs incubated in
classroom incubators will be released (-600 fry) into Potato Patch Lake under the supervision of
the PCH Manager. Fish Resource Permits may also be issued to remote schools (Old Harbor,
Ouzinkie, Akhiok, and Port Lions) where the resultant fry will be destroyed. Buskin River egg-take
goals will be based upon the level escapement available for brood stock collection (see Escapement
Goal section).

Adults returning in 2001 and 2002 are expected to number -1,900, with the majority (1,700)
returning in 2000. Run timing should be similar to Buskin River coho, with fish returning in mid
August, peaking in early September, and declining by late September.

Pemlits (FfP) are valid for all road system stocking locations until 12131/03; school classroom
incubation projects with Fish Resource Permits will be renewed annually.

SOCKEYE SALMON HARVEST AND MANAGEMENT

The 1998 estimated sockeye salmon run to systems as a result of PCH stocking (in conjunction with
lake enrichment at Afognak, Malina, Laura, L. Waterfall, and Laura Lakes) is projected as follows
(Honnold 1998, unpublished report):

Early Run

Hidden Lake
Crescent Lake
L. Waterfall Lake
L. Kitoi Lake
Afognak Lake
Malina Lake
Laura Lake

Lake Type

barrier lake
barrier lake
b<UTier lake
barrier lake
brood stock source
rehabilitation project
rehabilitation project

1998 Enhilllced Sockeye Run

13,000; range 8,000-19,000
14,000; range 8,000-20,000
28,000; range 17,000-39,000
18,000; range 11,000-26,000
9,000; range 4,000-13,000
15,000; range 8,000-23,000
7,000; range 3,000-10,000

Note: Total run to Little Kitoi Lake is projected at 56,000 sockeye; estimates of total runs
(enhanced production plus wild production) to anadromous systems (Afognak, Malina, Laura
Lakes) are not available.
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Late Run

Spiridon Lake
Jennifer Lake

Lake Type

barrier lake
barrier lake

1998 Enhanced Sockeye Run

255,000; range 153,000-357,000
7,000; range 4,000-11,000

Hidden, Crescent, Little Waterfall, Little Kitoi, Spiridon, and Jennifer Lakes are barriered systems
without native salmon runs. All sockeye returning to these systems are available for harvest.
Afognak, Malina, and Laura Lakes have anadromous salmon runs; hatchery produced fish will
intermingled with wild fish. Using an average exploitation rate of 60% (Chapman 1986) we would
expect 5,400 Afognak Lake, 9,000 Malina Lake, and 4,200 Laura Lake sockeye to be harvested as
result of hatchery production, the remainder would go toward escapement goals. Directed fisheries
on Afognak, Malina, and Laura Lakes sockeye salmon runs will only occur if escapement goals are
achieved. Note: The 1998 run 10 Spiridol1 Lake (Telrod Cove) may be 123,(X)() (range 74,000
172,000) ifmarine age parallels Saltery Lake sockeye stock which are predominantly 3-oceanfish.
The above forecast is based on the majority of the nm being 2-ocean fish as has been observed
when large smalt are released (age·]. Spiridoll smalt are typically - 9-10 grams and over 100
millimeters in size; Honnold 1997).

Release Site: Hidden Lake

The Foul Bay (H.idden Lake) harvest strategy is designed to allow for the harvest of sockeye salmon
returning to Foul Bay produced from the Hidden Lake enhancement project ,md to provide for the
protection of wild salmon stocks returning to or passing through the Northwest Afognak Section of
the Afognak District (Figure 8).

Hidden Lake sockeye runs will be harvested in special openings in the Foul Bay Terminal Harvest
Area (THA; Figure 9). Fishing time directed at returning sockeye salmon is expected to occur prior
to the arrival of pink salmon in late July. The minimum escapement goal for Hidden L:lke Creek is
3,000 pink salmon (KNWR 1992). The fishery directed at Hidden Lake returns is not expected to
impact this goal. There is no escapement requirement for sockeye salmon in Hidden Creek as the
lake is inaccessible due to a large barrier falls. The sockeye salmon harvest is expected to occur
primarily in the Foul Bay THA, however, some sockeye salmon may be harvested in the Northwest
Afognak Section (Figure 8). Sockeye salmon harvested between July 6th and July 25th will count
towards the 15,000 fish threshold level as indicated in the North Shelikof Strait Sockeye Salmon
Management Plan (5 AAC 18.363, ADF&G 1996). Wild sockeye salmon systems are not present
within Foul Bay, thus, aU sockeye harvested in the Foul Bay THA are attributed to the Hidden Lake
enhancement project.

The Environmental Assessment of this project (Hidden Lake is part of Kodiak National Wildlife
Refuge) required a sockeye salmon escapement of -10% of the tOial run into Hidden Creek for
Brown Bear food (KNWR 1991) This escapement requirement was discontinued in 1996; thus, all
returning sockeye salmon are available for harvest (no brood stock requirements). The THA,

15



addressed in this management plan, will be used to harvest sockeye salmon runs produced from
stocking of Hidden Lake.

The Foul Bay THA will address that area of Foul Bay east of l5r 47.12' West longitude. By
regulation, the legal gear type for the THA is seine gear only.

When a harvestable surplus of enhanced sockeye salmon are documented in the THA, continuous
fishing periods will be announced by ADF&G (beginning the 9 June). A weir has been deployed
since 1995 to assure that the majority of Hidden Lake sockeye salmon would be harvested in the
common property fishery. The ADF&G Genetics staff has expressed concern that the weir could
cause fish to stray to nearby streams (Thorsheim Creek; stream number 403) and intemlingle with
wild sockeye stocks (J. Seeb, ADF&G, Anchorage, personal communication). Specifically, straying
may increase substantially if returns arrive prior to the initial fishery opening on 9 June and are not
allowed to escape into Hidden Lake Creek. In addition, fish that are not caught after 9 June may
also stray since the weir will impede their migration into fresh water. Straying rates have not been
evaluated for the project. Prior to installation of the weir in 1996, approximately 400 sockeye
salmon escaped into Hidden L1ke Creek (- 1.2 kilometers distance from weir to barrier falls). Large
build ups of sockeye have not been observed in any years in front of the weir either before or during
the commercial fishery.

The ADF&G Genetics staff has recommended that the barrier weir not be used to impede returning
sockeye salmon to reduce the risks of straying. We propose that the barrier weir be installed in
Hidden Lake creek again in 1998 and that the straying rate of any early returns (prior to the June 9
fishery opening) and any fish not being harvestcd during the fishery be asscssed. Currently, a
proposal for this evaluation and an operation plan are being drafted. Initial plans include using the
unique scale pattern (Honnold et al. ill press) of the returning adults as a mark to identify Hidden
Lake sockeye. This scale pattern is similar to that observed for Spiridon Lake sockeye where
freshwater growth patterns enable ea'iy identification of returning adults for nm reconstruction
(Nelson and Swanton 1997). We propose collecting scales from the nearest (- 8-10 kilometers)
sockeye salmon system to Foul Bay (Hidden Lake Creek), Thorsheim Lake (stream number 251
30 I), and using scale pattern analysis to identify any straying Hidden Lake sockeye. Thorsheim
Lake sockeye are also an early-run stock with similar timing to the Hidden Lake returns. Thorsheim
Lake sockeye will be collected at a weir or beach seined in the lake prior to entry into the spawning
tributaries. This data will provide information on the number of sockeye that stray from Foul Bay
when the weir is operated to prevent escapement. The barrier weir will not be installed at Hidden
Lake Creek unless the ADF&G Genetics staff approves this straying research project. If lhe
research proposal is not approved or if it is approved but not funded, then the barrier weir will not
be installed. KRAA has indicated that they will fund this research in 1998.

ADF&G recognizes that some incidental harvest of natural stocks (Thorsheim Lake sockeye) could
occur in this area while the fishery is managed to harvest the enhanced Hidden Lake sockeye
salmon. The Department intends, however, to prevent jeopardizing the escapement of wild salmon
stocks. To avoid harvest of wild stocks and target Hidden Lake sockeye salmon, the Department
may need to adjust the size of the THA opened to commercial fishing. Scale patterns and ages
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analysis of harvest samples have indicated minimal incidental harvest « 2%) to date (c. Hick,
ADF&G, Kodiak, personal communication).

Release Site: Crescent Lake

The purpose of the Crescent Lake stocking project is to provide enhanced sockcye salmon for
harvest as they return to Settler Cove (Crescent Lake) and adequate protection for escapements of
wild salmon, including Barabara Lake sockeye salmon (stream number 333) and other stocks
mjgrating in the area (Figure 10).

The harvest of Crescent Lake sockeye salmon is expected to occur during nOl111al fishing periods
targeting early-run sockeye, pink, and chum salmon in the Central Section (statistical areas 259-36,
259-37, 259-38) of the Northwest Kodiak District (Figure 8). Special openings are not expected to
occur within the THA (Settler Cove; Figure 10). The fishery opens in the Central Section of the
Northwest Kodiak District on June 9 for 33 hours and again on June 14 and often remains open
until July 10 (depending on the run strength of early-run Karluk Lake sockeye). In 1995 and 1996,
this fishing time was sufficient to harvest all Crescent Lake returns. The THA will be opened in
1998 if large numbers of sockeye are not harvested during fishery openings in the above mentioned
fishing districts and are observed in the Settler's Cove area. Brood stock collection is not required
for this project so all fish will be available for harvest. A barrier net is not necessary for this project
since natural barriers prevent salmon access to the lake and villagers of Port Lions utilizes all
inriver escapement for subsistence purposes. Straying is not a concern for this project since fish are
allowed unimpeded access to freshwater and are all harvested.

Release Site: Waterfall Lakes

The WaterfalJ Bay harvest strategy will allow for the harvest of enhanced sockeye salmon returning
to Waterfall Bay and provide safe guards to assure that escapement goals for wild salmon stocks are
met.

The sockeye salmon harvest is expected to occur in the Perenosa Bay statistical area of the
Northwest Afognak Section (Figure 8). A THA is required to provide for an orderly harvest of
enhanced sockeye which have migrated past the traditional commercial fishing areas of the
Perenosa Bay area (Figure 11). Since escapement and brood stock are not required all returning
enhanced sockeye salmon will be available for harvest. When a harvestable surplus of enhanced
sockeye salmon is documented in the THA, continuous fishing periods will be announced by the
Department (beginning the 9 June). A barrier seine has been deployed in the estuary just outside the
terminus of Little Waterfall Creek since 1995 to assure that all Waterfall Lake sockeye salmon
would be harvested. The ADF&G Genetics staff has expressed concern that the barrier seine could
cause fish to stray to nearby (- 8-12 kilometers) streams (Paul's and Portage Creeks; stream
numbers 251-831 and 251-825) and intermingle with wild sockeye st.ocks in the event that the run
arrives prior to the initial fishery opening on 9 June. In addition, fish that are not caught after 9 June
may also stray to other areas if t.hey are not allowed to escape into Little Waterfall creek. Straying
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has not been documented by field staff at Paul's or Portage Creeks or other nearby systems;
however, in 1996, prior to installation of the weir, approximately 6,()(X) sockeye salmon escaped
into Little Waterfall creek and congregated at the first barrier falls - 0.5 kilometers upstream. These
fish moved in and out of the creek on the tides and many were eventually caught in the commercial
fishery.

The ADF&G Genetics staff has indicated that the barrier seine should not be used to impede
returning sockeye salmon to reduce the risks of straying. We propose that the barrier net be installed
again in 1998 and that the straying rate of any early returns (prior to the June 9 fishery opening) and
those fish not being harvested during the fishery be assessed. Currently, a proposal for this
evaluation and an operation plan are being drafted. Initial plans include using the unique scale
pattern (D. Kaplan, ADF&G, Kodiak, personal communication) of the returning adults as a mark to

identify Little Waterfall Lake sockeye. This scale pattern is similar to thaI observed for Spiridon
Lake sockeye where freshwater growth patterns enable easy identification of returning adults for
run reconstruction (Nelson and Swanton 1997). We propose collecting scales from the nearest
sockeye salmon systems to Waterfall Bay, Portage Lake and Paul'slLaura Lake sockeye salmon,
and using scale pattern analysis to identify any straying Little Waterfall Lake sockeye. Portage and
Paul'slLaura Lake sockeye are also early-run stocks with similar timing to the Little Waterfall Lake
returns. Portage and Paul's/Laura Lake sockeye will be collected at a weir or beach seined in the
lakes prior to entry into the spawning tributaries. This data will provide information on the number
of sockeye that stray from Waterfall Bay when the barrier net is operated to prevent escapement.
The barrier net will not be installed at Waterfall Bay unless the ADF&G Genetics staff approves
this straying research project. If the research proposal is not approved or if it is approved but not
funded, then the barrier net will not be installed. KRAA has indicated thaI they will fund this
research in 1998.

The Waterfall Bay THA will address all waters seaward of the stream terminus of stream number
251-822 (58°23'57" N.latitude, 152°30' 12" W.longitude) that are within a one nautical mile arc. By
regulation, the legal gear type for the THA is seine gear only.

ADF&G recognizes that some incidental harvest of wild salmon stocks (Portage and Paul's Lakes)
could occur in this area while the fishery is managed to harvest the enhanced Waterfall Lake
sockeye salmon. The Department intends, however, to prevent jeopardizing the escapement of wild
salmon stocks. To avoid harvest of natural stocks and target Waterfall Lake sockeye salmon, the
Department may need to adjust the size of the terminal area opened to commercial fishing. Wild
stocks that could potentially be in the Waterfall Bay THA include Pauls (Laura) and Portage Lake
sockeye stocks that have similar run timing as the Waterfall stock; all three lakes are located in
Perenosa Bay (Figure II). Scale patterns and ages analysis of harvest samples have indicated
minimal incidental harvest « 2%) to date (c. Hicks, ADF&G, Kodiak, personal communication).

Release Site: Little Kitoi Lake

The 1998 Little Kitoi Lake sockeye run will be harvested incidentally during sockeye and chum
salmon fisheries in the Kiroi Bay, lzhut, and Duck Bay Sections of the Afognak District (Figure 8).
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The harvest management strategy is described in the 1998 Kitoi Bay Hatchery AMP (in press). The
LKL fish pass will remain closed to provide for commercial fishing within Little Kitoi Bay. Fish
that are not harvested will be collected in freshwater at the fish pass compound and donated to
charities to eliminate the potential for straying. The early sockeye run should begin in late May and
continue through June (Figure 4). Commercial fishing time should occur in early June to coincide
with the early part of the chum salmon run which is comprised of a high proportion of males.
Additional openings may occur in the Kitoi Bay area depending upon the sockeye and chum salmon
run strength and the progress of chum salmon brood stock collection. Currently, sockeye brood
stock collection is not required for this project, and all sockeye relUrning to Kitoi Bay will be
available for harvest during the brood stock transition period (late-run Upper Station stock to late
run Saltery Lake stock; -1998-2000).

Release Site: Afognak Lake

The 1998 Afognak Lake run is likely to exceed the upper escapement goal (60,000; Table 4) and
provide for commercial fishing beginning on 9 June. The enhanced portion of the run, as a result of
PCH supplemental stocking, will be harvested during normal fishing periods in the Southeast
Afognak Section (Figure 8). Approximately, 1,060 sockeye salmon will be required in 1998 for
brood stock for fry stocking projects at Hidden, Little Waterfall, and Crescent Lakes. An
escapement enumeration weir is operated at Afognak River from late May through early September
to ensure adequate escapement prior to the egg take (see Escapement Goal section).

Release Site: Malina Lake

The 1998 Malina Lake run may provide the minimum escapement requirement (10,000; Table 4);
however, is not expected to result in a substantial commercial harvest. A portion of the run, as a
resuJt of PCH supplemental stocking, will be harvested during normal fishing periods in the
Southwest and to a lessor extent in the Northwest Sections of the Afognak District (Figure 8). If a
harvestable surplus occurs at Malina Lake and it appears that optimum escapement levels (lower
goal - 10,000; mid-point goal - 15,000; upper goal - 20,000) will be exceeded, inseason closed
water adjustments for Malina Lakes systems will occur. Approximately, 530 sockeye salmon may
be required for brood stock in 1998 if egg-take criteria are met as determined by the escapement
level (see Escapement Goal section). A salmon enumeration weir will be operated at the Malina
Lake (lower lake) outlet from late May through early August to ensure adequate escapement prior
to an egg take.

Release Site: Laura Lake

If the 1998 sockeye salmon run is projected to exceed the optimum goal (30,000; Table 4) at the
Laura Lake system, the surplus sockeye will be harvested during normal fishing periods in the
Perenosa Bay area of the Northwest Afognak District (Figure 8). lnseason closed water adjustments
in Paul's Bay may occur if it appears that minimum escapement levels (20,000) will not be reached.
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Approximately, 530 sockeye salmon may be required for brood stock in 1998 if egg-take criteria are
met as detennined by the escapement level (see Escapement Goal section). A salmon enumeration
weir will be opemted at the Paul's Lake (Laura Lake is upstream of Paul's Lake) outlet from late
May through early September to ensure adequate escapement prior to an egg take.

Release Site: Spiridoll Lake

In 1995 the Department redllced the size of the Spiridon Bay THA opened to commercial fishing to
avoid harvest of natural stocks and/or target more discretely on Spiridon Lake sockeye salmon
(Figure 12). As the fishery evolves, additional adjustments may be necessary.

The Spiridon Bay harvest strategy is designed to allow for the harvest of enhanced sockeye salmon
returning to Spiridon Lake (Tclrod Cove; Figure 12) and to provide adequate protection for
escapements of wild salmon stocks returning to streams in the area (Spiridon River sockeye, pink,
chum, and coho salmon; stream number 40 I). The original intent of this enhancement project was
for the harvest of the returning enhanced salmon to occur in tradjtional commercial fishing areas of
the Northwest Kodiak District during openings directed to harvest Karluk Lake sockeye and west
side pink and chum salmon stocks (Figure 8). A THA, however, is required to provide for an
orderly harvest of enhanced sockeye which have migrated past the traditional commercial fishing
areas of the Northwest Kodiak District. A series of falls prevents salmon from entering Spiridon
Lake and a barrier seine has been used since 1995 to prevent sockeye salmon from entering Telrod
Creek and to provide for increased availability for harvest The ADF&G Genetics staff believes that
the barrier seine may cause fish to stmy to nearby streams (Spiridon River) and intermingle with
wild salmon stocks. The effect of the barrier net on straying has not been documented; in 1994
when the barrier net was not installed, - 5,000 sockeye were observed below the first batTier falls 
0.5 kilometers upstream. The fishery in the THA was not open continuously (6 hour openings) in
1994 when the initial return of Spiridon Lake bound fish occurred; fish likely escaped during
fishery closures. A portion of these fish were cventually harvested since they moved in ,md out of
the creek. The fishery in the THA has been open continuously since 1995 as soon as the first
sockeye returned.

The barrier net can not be installed al Telrod Cove unless the ADF&G Genetics staff approves a
comprehensive straying research project If such a research proposal is not approved or if it is
approved but not funded, then the barrier net can not be installed. Currently, an evaluation is being
planned for Hidden and Little Waterfall Lake enhanced sockeye returns in 1998 to assess the
impact of barrier weir/nets to influence straying to wild sockeye salmon systems. This type of
evaluation for Spiridon Lake sockeye would be problematic due to the low numbers of sockeye that
escape into the nearest wild salmon system (Spiridon River). Enumeration and sampling of these
fish would be difficult unless a weir were inslalled. KRAA has indicated that they prefer not 10

incur additjonal cost for evaluation of the Spiridon Lake enhancement project at thjs time.
Consequently, we propose that the barrier net not be installed in 1998 and that fOOl survey estimates
be used to evaluated the number of sockeye salmon that escape into Telrod Creek. Stream markers
should be set in the location where the barrier seine was previously deployed to assure thai
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intertidal habitat is not disturbed. Straying research may be proposed in the future to enable use of
the barrier net if substantial sockeye escape the commercial fishery in 1998.

In 1995. by emergency order regulation and in 1996 by normal regulation (5 AAC 18.366; ADF&G
1996), the Spiridon Bay THA, was reduced in size to include all waters of Telrod Cove north of a
line extending from Stream Point at 570 39' DO" N. latitude, 153 0 38' 30" W. longitude, to the
opposite shore at 5r 38' 48" N. latitude, 153 0 37'42" W. longitude. When a harvestable surplus of
enhanced sockeye salmon is documented in the THA, a continuous fishing period will be
announced by the Department. Tenninal harvest openings will be coordinated, if possible, to occur
at the beginning of fishing periods scheduled for management sections in the Northwest Kodiak
District. By regulation, the legal gear type for the THA is seine gear only.

ADF&G recognizes that some incidental harvest of wild stocks could occur in this area wilde the
fishery is managed to harvest the enhanced Spiridon Lake sockeye salmon. The Department
intends, however, to prevent jeopardizing the escapement of wild salmon stocks; specifically those
that return to Spiridon River. Brood stock for this project were collected at Saltery Lake in 1994 on
an experimental basis; in 1997 this stock was approved as the primary brood source for the project.
The run timing of Saltery Lake stock sockeye is approximately three weeks earlier than the previous
brood source (late-run Upper Station sockeye). Therefore, returns in 1998 are expected to begin in
late June and extend until mid-September as result of the overlap of the two brood stocks. Harvest
management will begin in late June when the field camp will be opened for monitoring the run and
will continue until the run is over in September.

Release Site: Jennifer Lake

The 1998 Jennifer Lake run will be harvested incidentally during pink and coho salmon fisheries in
the Kitoi Bay, Izhut Bay, and Duck Bay Sections of the Afognak District (Figure 8). The harvest
management strategy is described in the 1998 Kitoi Bay Hatchery AMP (in press).

Jennifer Lake is not anadromous; a barrier falls prevents salmon migration into the lake; however,
they may enter freshwater into the outlet creek. Brood stock will not be collected in 1998 and all
salmon will be available for harvesL

The run timing is expected to be similar to the late-run sockeye returns to the Kitoi area (Figure 3b).

General Conditions of Harvest Management, /998

The primary objective of PCH is to provide salmon for common property fisheries. It is recognized
that a joint effort among ADF&G and KRAA is necessary to continue the operation of the hatchery
at full production levels.

The ADF&G Kodiak Area Management Biologist will manage the overall fishery based on runs of
wild stocks. Enhanced sockeye salmon are expected to be harvested incidental to fisheries targeting
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other stocks unless otherwise specified in terminal harvest areas or when simple closed waters
adjustments at terminal areas are announced.

When brood stock are taken from spawning systems with established escapement requirements, the
number of fish used will not reduce the wild salmon spawning population below the minimum
escapement goals for that system (see Escapement Goal section).

11 is the goal of KRAA to develop a late-run brood stock for egg takes at Little Kitoi Lake (Hall et
a1. in press). Little Kitei Lake will be stocked with Saltery Lake presmolt each year, beginning in
1999, to provide annual returns 10 the lake by 2001 and 2002. Eggs from these adults will provide
juvenjJes for stocking Spiridon and Ruth Lakes.

Terminal Harvest Area Description, Conditions, aud Harvest Strategies: Enhanced Runs

"fHA's will be used as a management tool for harvesting sockeye salmon runs at Spiridon (Telrod
Cove), Hidden (Foul Bay), and Waterfall (Waterfall Bay) Lakes in 1998. The Settler Cove
(Crescent Lake) THA may be used if excess sockeye salmon are observed in Settler Cove; however,
the majority of the harvest is expected to occur during normal fishing periods in the Central Section
of the Northwest Kodiak District.

PCH does not require Special Harvest Areas (SHA) for cost recovery harvests at this tjme. There
may be situations that arise that will require cost recovery of salmon in the above area... (economic,
brood stock, or price dispute considerations); therefore, KRAA has proposed that the THA's should
also be designated as SHA's (KRAA ill press).

Cost recovery fisheries in the THA's (proposed SHA's) that utilize barrier nets/weirs have been
suggested as a mechanism to reduce the potential for straying in the event that a large number of the
enhanced early~run sockeye return prior to the initial commercial net fishery on 9 June or if price
disputes delay fishing effort on 9 June and thereafter. Consequently, if large numbers of sockeye
return before 9 June or if commercial nel fishing activities do not occur within 48 hours of the
initial announced fishery opening on any enhanced sockeye build up, KRAA will implement onc of
the following options, at their discretion, to reduce the risk of straying; I) the barrier nets/weirs used
to prevent excessive stream escapement and provide a buiJd up of sockeye for harvest will be
removed to allow free access to fresh water; natural barriers will prevent lake access. When fishing
actjvity commences the barrier net will be re-installed. 2) Cost recovery fisheries will be initiated
and conducted so they are consistent with normal common property daily harvest level expectations
for system specific forecasted returns. Fishing cffon will correspond with the on site estimates of
nm strengths. KRAA will administer harvest operalions in a similar manner as was implemented
for the Kitoi Bay special cost recovery project in 1989. In that instance, as many fish as possible
were harvested in as short a period as feasible to maintain an orderly fishery. KRAA is in the
process of drafting a detailed plan for implementation of cost recovery fisheries for their
enhancement projects (L. Malloy, KRAA, Kodiak, personal communication). KRAA funded
ADF&G crews will be located at each cost recovery site to monitor and document that the fisheries
are implemented to address straying concerns.
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Enhanced sockeye salmon returning to Spiridon Lake will be harvested in the west side pink
salmon fishery and in special openings in Telrod Cove (THA). A run of 255,000 sockeye salmon is
projected for 1998 (123,000 if returns mirror the 3-ocean dominant Saltery Lake stock); none are
expected to be necessary for brood stock, escapement, or cost recovery (all should be available for
harvest). Cost recovery may be an option in the future in a portion of the THA or the entire THA.
The designation of a SHA ha'i been proposed by KRAA (KRAA in press).

Harvest infonnation will be monitored through the ADF&G fish harvest ticket information
collected from each buyer. Scale samples will be taken from 240 adult fish per week (600 total)
from the Telrod Cove openings. A total of 600 scale samples will be collected per wcek cither at the
Port of Kodiak or from the commercial catch from the westside Kodiak Districts in a coordinated
effort between Development ,md Research Sections of ADF&G. These samples provide age
composition and scale pattern identification of Spiridon Lake bound sockeye and are used to
detennine what components of the sockeye harvests in the Northwest Kodiak District (Uganik Bay,
Uyak Bay) and Southwest Afognak District are Spiridon Lake fish.

Hidden Lake sockeye salmon will be harvested in the Foul Bay THA A run of 13,000 sockeye
salmon is projected for 1998; none are expected to be necessary for brood stock, escapement ,or
cost recovery (all should be avaiJable for harvest). The run timing and location of the fishcry (THA)
provides for an isolated harvest of returning adults; thus, providing a high level of certainty in
project harvest contribution.

Waterfall Lake sockeye salmon will be harvested during nonnaJ commercial fishing periods in
Perenosa Bay and in the Waterfall Bay THA A run of approximately 28,000 sockeyc salmon is
projected for 1998; none are expected to be necessaJy for brood stock, escapement, or cost recovery
(all should be available for harvest). The run timing and location of the fishery (THA) provides for
an isolated harvest of returning adults; thus, providing a high level of ccrtainty in project harvcst
contribution.

Harvest information from salmon runs at Foul and Waterfall Bays will be monilOred through the
ADF&G fish harvest ticket infonnation collected from each buyer. Scale samples wilJ be collected
by Development section personnel from 240 adult fish per week (600 total) at each location during
normal fishing periods. These samples provide age composition and baseline scale pattern data of
the sockeye bound for each project location and arc used to verify project harvest conlribution.

Crescent Lake sockeye salmon runs will be harvested in the Ccntral Section of the Northwest
Kodiak District. Special openings in the Settler Cove (Crescent Lake) THA are not anticipated. A
run of 14,000 sockeye salmon is projected in 1998; nonc will be needed for brood stock,
escapement, or cost recovery (all will be available for harvest).

Harvest infonnation from the sockeye salmon run at Crescent Lake will be monitored through the
ADF&G fish harvest ticket infonnation collected from each buyer. Currently, a scale sampling
program is not planned in 1998. The project harvest contribution is provided by assigning all THA
catch as Crescent Lake produced sockeye. The run timing and location of the fishery (THA)
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provides for an isolated harvesl of returning aduhs; thus, providing a high level of cenainty in
project harvest conlribution. Subsistence harvest is assigned through the ADF&G subsistence use
reponing system. In addition, Pon Lions residents provide estimates of the harvest to the ADF&G
through interviewing of community members participating in the fishery.

Other Harvest Areas Descriptioll, Conditions, alld Harvest Strategies: Enhallced RUlls

Little KilOi Lake early-run and Jennifer Lake late-run sockeye salmon will be harvested in the Kitoi,
Izhut and Duck Bay Sections of the Afognak District incidentally during the common property
salmon fishery. A run of 18,(X)(} early-run and 7,(X)(} late-run sockeye salmon are projected to return
in 1998 ali result of lake slOcking at thes,e sites; all of the returning salmon (Upper Station origin)
will be available for harvest. Brood stock escapements are not required until the year 2001 or 2002
(depending on whether the majority return after two or three years ocean residence) when sockeye
of Sahery stock are be expected to return to Kitoi Bay.

Harvest information from these sockeye salmon runs will be monitored through the ADF&G fish
ticket harvest information collected from each buyer. An adult sampling program will be conducted
in 1998 to identify each stock by scale pattern analysis. In addition, a portion of the early-run fish
stocked in Little Kitoi Lake were finclipped prior to release; the harvest of adult sockeye returning
to Little Kitoi Lake will be examined for finclips and apponioned to estimate the early and late
runs.

Harvest Areas Description, Conditions, and Harvest Strategies: Rehabilitated Runs

The 1998 Afognak Lake run will be harvested during normal fishing periods in the Southeast
Section of the Afognak District.

The 1998 Malina Lake run will be harvested in the Southwest and to a lessor extent In the
Northwest Sections of the Afognak District.

If a harvestable surplus of sockeye salmon occurs at Laura Lake, they will be harvested during
normal fishing periods in the Perenosa Bay area of the Northwest Afognak Section.

Sockeye salmon from Afognak Lake will be required for brood stock in 1998 and may be required
from the Malina and Laura Lakes stocks if escapements at each are below threshold levels and
require continued rehabilitation and collection of eggs (See Below).

REHABILITATIO CRITERIA

ADF&G staff from the Westward Region developed preliminary criteria in 1998 to assist hatchery
operators and biologists with planning for rehabilitation projects. These criteria are intended to
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determine when a sockeye salmon system may be a candidate for a rehabiUtation program. The
policy also defines when a system under-going rehabilitation should be considered restored; thus,
ending active restoration work (fertilization, stocking, eIC.).

The following criteria were established: A sockeye salmon system may be a candidate for
rehabilitalion work when escapement is less than 75% of the minimum goal for four years during a
six year period. Meeting this criteria does not mandate a rehabilitation project; however, indicates
that the system should be considered for rehabilitation feaSibility assessment. A minimum of one,
and preferably two years. of pre-rehabilitation assessment should be conducted to determine the
appropriate options for restoration. Stocking projects should only include site-specific releases (egg
take from the system and juveniles released back into the same system) and continue for no more
than two consecUlive life cycles (- 8-10 years). This stocking period alJows for initial low stocking
numbers during the first few years when egg-take goals are not met due to not finding adequate
brood stock or when escapement levels allow very small egg takes. A system will be considered
restored when 75% or more of the mid-point escapement goal is reached four years during a six
year period, as long as escapement is not less than 75% of the lower goal for two consecutive years
during the six years.

For example, Malina Lake sockeye salmon stock would be considered restored when escapement
levels were 2: to 11,250 (15,000* .75) for four years during a six year period as long as the
escapement was not < 7,500 (10,000*.75) for two consecutive years during the six years.
Paul's/Laura Lake sockeye salmon stock would be restored when escapement levels were 2: to
22,500 (30,000*.75) for four years during a six year period as long as the escapement was not <
15,000 (20,000*.75) for two consecutive years during the six years.

The primary rationale for these criteria is to provide guidelines to determine when a rehabilitation
program is needed. Specifically, to define (for a given system) a level of escapement which may not
provide adequate recruitment of juveniles, and in turn, may continue to reduce production over the
long term. The time periods Olulined are meant to correspond with the average life cycle of sockeye
salmon stock. If less than 75% of the lower escapement goal is not being reached for a life cycle,
then declining returns from this recruitment level would be expected to continue indefinitely
without restoration work. This same rationale applies to when a system is considered restored. If the
mid-point escapement goal is reached for one sockeye life cycle, then it is reasonable to assume thaI
recruitment will be sufficient to enable future production at levels to meet escapement goals and
provide for a harvestable surplus of fish.

Malina and Laura Lakes have been fertilized annually since 1991 and 1993, respectively, as part of
a rehabilitation strategy 10 re.-establish sockeye salmon stocks to levels in which escapement goals
will be met and surplus fish will be available for harves!. In addition, as part of this restoration
program, juvenile sockeye salmon were backstocked into Malina Lake, from 1992-1997 and into
Laura Lake from 1994-1996. These rehabilitation programs were initiated using different criteria
than identified in this plan (Clevenger et al. 1997); the new criteria described above will be used to
dercnnine the end points for restoration projects.
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ESCAPEMENT GOALS, BROOD STOCK REQUIREMENTS, AND EGG-TAKE
CRITERIA, 1998

Early and latc-run sockeye salmon biological escapement goals (BEG), minimum escapement goals
allowing for egg takes, and projected brood numbers proposed by PCH in 1998 are described in
Table 4.

Egg-take criteria for enhancement projects (outstocking at barriered lakes) were established prior to
initial egg takes to assist hatchery operators in planning brood stock collection from a particular
sockeye salmon system (Honnold and Clevenger 1995; Clevenger ct al. 1996; Clevenger et al.
1997). These criteria apply to the Afognak Lake early-run brood stock and the Saltery Lake lale-run
brood stock ,md were designed to protect and maintain these sockeye salmon runs.

The lower range of the Biological Escapement Goal (BEG) for Afognak Lake is 40,000 sockeye
salmon (Malloy and Prokopowich 1992; Brennan et a1. 1996). Approximately 50% of the
escapement in excess of the minimum goal (40,000) will be available for brood stock collection.
Eggs will not be collected if escapement is less than 40,CXXl salmon. Afognak Lake is the early-nlll
sockeye salmon brood source for 1998 egg takes to provide fry for stocking at Hidden, L. Waterfall,
and Crescent Lakes in 1999. A total of -1,060 Afognak L'1ke sockeye salmon will be required in
1998 for PCH enhancement projects.

Egg-take criteria were established prior to the initial egg takes at Malina and Laura Lakes in 1991
and 1993, respectively, to assure protection of these sockeye salmon stocks. These criteria are
described in Honnold and Clevenger (1995); Clevenger et al. (1996); and Clevenger et al. (1997).
Egg-take criteria for rehabilitation projects were revised by ADF&G in 1998 to clarify and fine-tune
guidelines for hatchery operators to assist with planning stocking projects. Specifically, when
planning for a sockeye salmon egg take at a particular system for rehabilitation of that stock the
following criteria will be followed: if escapement is less than 10% of the lower (minimum) goal, an
egg take will not be allowed. Escapement levels in excess of 10% of the lower (minimum) goal up
to 75% of the mid-point goal will allow an egg take. Fifty percent (50%) of the escapement within
this range may be used for brood stock.

For example, if sockeye salmon escapement at Malina Lake is > 1,000 (10,000*.10) but < 11,250
(15,000*.75), then an egg take could proceed. If the escapement is 5,000, then 2,500 (50%) could
be used for brood stock. Similarly, if sockeye salmon escapement at Paul's/Laura Lake is > 2,000
(20,000*.10) but < 11,250 (15,000*.75), then an egg take could proceed. If the escapement is 5,000,
then 2,500 (50%) could be used for brood stock.

A total of 530 Malina Lake and 530 Laura Lake sockeye salmon may be required in 1998 for these
rehabilitation projects.

Saltery Lake sockeye replaced Upper Station as the late-run brood source in 1997 for fry stocking at
Spiridon and Ruth Lakes (barriered systems). In addition, this stock (1997 BR) will be used 10 stock
Little Kitoi Lake (April presmolt) in 1999 for sockeye brood stock development at Kitoi Bay
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Hatchery (Hall el aL in press). Approximately 4,600 Saltery Lake sockeye salmon will be neccssary
in 1998 for brood stock to continue the Spiridon and Ruth Lakes projects. The lower range of the
BEG for Saltery Lake is 20,000 sockeye salmon (Malloy and Prokopowich 1992; Brennan et aL
1996). Approximately 50% of the escapement in excess of the minimum goal (20,000) will be
available for brood stock collection. Eggs will not be collected if escapemenl is less than 20.000
salmon.

Buskin River coho salmon are used for Kodiak road system stocking and for school incubation
projects. Approximately 100 adult coho salmon will be needed for brood stock in 1998. The lower
range of the escapement goal for the system is 5,300 coho salmon. Thus, 50% of the escapement
over 5,300 is available for brood colleclion. Brood collection will not occur if the escapement falls
below lhe minimum goal.

ADDITIONAL MEASURES FOR WILDSTOCK PROTECTION

Genetics Policy

Currently, the ADF&G Genetics policy is being revised (D. Moore, ADF&G, Anchorage, personal
communication). The present policy is designed to assure that stocking projects do not negatively
impact the genetic integrity of wild stocks (McGee 1995). The policy addresses three primary areas:
1) stock transport; 2) protectiOlI of wild stocks; and 3) maintenance ofgenetic variance.

Stock transport concems include interstate, inrer-regional, and regional transport. The latter
applies (0 PCH programs and specifies that the donor stocks must be phenotypically marched to the
environmellI at the stocking site and to managemell1 goals. Water chemistry, temperature profiles,
time of spawning, and fry emergence should be matched with the hatchery environment. Also, the
distance of transport should be considered - the longer the distance, the greater risks of straying
alld the likelihood ofpoor results.

All stocks transported for PCH projects are local Kodiak Island stocks (Afognak, Malina, Laura,
and Saltery Lakes; Figure 1) and have been approved in the past for transport by the FTP process.
Afognak. Lake stocks arc used for enhancement at systems on Afognak. Island; Malina Lake stock is
used for rehabihtation at Malina Lake; Laura Lake stock is used for rehabilitation at Laura Lake;
and Saltcry Lakc stock is used for enhancement at Spiridon Lake and Ruth Lake.

Protection of wild stocks emphasizes that the hatchery fish srraying and ifltenllingling with wild
stocks should be minimized. Unique or significant wild stocks should be identified to determine
sensitive areas of movemellI. Rehabilitation and enhancement of significant srocks can only he
conducted by stocking of indigenous progeny; gametes can only be removed, raised at a hatchery,
and returned to rhe donor system with one generation of separation. Also, some drainage's should
be considered gene reservoirs and only stocked with indigenous progeny and a conservative sliding
egg-take removal schedule applied. LlIstly, fish releases where I/O interaction with or impact on
significant stocks and are not for the purpose of developmellI, enhancement or rehabilitation of a
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stock will not be restricted by genetic concems (release for terminal harvest or in landlocked
lakes).

The PCH stocking programs have addressed straying of hatchery fish and intenningling with wild
fish by proper imprinting of juveniles to lake systems. When concerns that imprinting may have not
been sllfficient (age-D. sockeye releases at Liule Kitoi Bay), marking programs have been
conducted to identify potential straying to wild stock systems (Hall et al. 1997; Hall et a1. in press;).
Returning adults from barriered lake stocking projects (Hidden, Waterfall, Crescent, Spiridon, Ruth
L1kes) are harvested in terminal harvest areas where continuous fishing occurs from the start to the
end of the runs. Previously, (1995-1997) barrier nets/weirs have been used to prevent escapement
and assure total harvest of the runs. The barrier nets will be installed in 1998 and we propose that
nearby systems (see Sockeye Harvest and Management section) be monitored for any straying,
which could occur if the runs return early or if some fish are not harvested during commercial
fishing periods. The only exception may be at Telrod Cove (Spiridon Like THA) where we propose
discontinuing the use of a barrier net if a straying evaluation is detennined to not be feasible
(Spiridon River is the nearest system but the sockeye run may be (00 small to evaluate). Each of the
THA's have tenninal streams where any escaping sockeye salmon can enter and proceed upstream
(when barrier nets/weirs are not in place) to reduce straying risks. Cost recovery may be considered
in the future to providc for harvest of fish that may return prior to thc initial fishery opening on 9
June or during commercial fishery price disputes. The wild stocks nearest each enh.mcemcnt
project are as follows: Spiridon River salmon - Spiridon Lake project; Thorsheim Like sockeye
salmon - Hidden Like project; Paul's/Laura ,md Portage Likes sockeye salmon - L. Waterfall Lake
project; and Barabara Like sockeye salmon - Crescent Lake project.

Malina and Laura Lakc sockeye salmon rehabilitation projects are stockcd with progeny frolll
indigenous stocks. Gametes are removed, incubated and reared at PCH, and returned to the donor
systems as juveniles the following year.

Maintenance of genetic variation and diversity among and within hatcheries and (rom donor
stocks states that a single donor !),tock cannot be used to establish or contribute to more than three
h{l{chery stocks. Also, off-site release for tennillal harvest rather than development or enhancement
of a stock do not apply if such releases are selected so that they do n01 impact significant wild
stocks, wild srock sanctuaries or other hatchery stocks. Lastly, a minimum effective population (NeJ
of400 should be usedfor brood stock development; and to ensure that all segments of the run have
the opportunity to spawn, sliding egg-take scales for donor srock transplants will /lot allocate more
than 90% of any segment of the run for brood stock. Note: curremly, the Principal Geneticist
recommends that the minimum number of spawning pairs usedfor WI egg take should be > ro 120
fish or 60 pair for a population of - I /XJO fish; the number offish/pairs decreases with a decrease
in the populatioll size (J. Seeb, ADF&G, Anchorage. personal communication).

The PCH program will abide by this policy when collecting eggs and stocking juveniles in 1998
and 1999. Afognak Lake sockeye salmon early-run donor stock will be used for outstocking at
barren lakes (Hidden, Waterfall, and Crescent Lakes) to continue production of adults for terminal
harvest in THA's. Afognak Like will be used as a contingency stocking location for excess
Afognak L1ke fry in 1998 that resulted from higher fry survivals than anticipated as well as due to
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the resullS of limnological studies at the oUlSlocking sites that indicated zooplankton populations
will not support the planned number of juveniles. FulUre use of Afognak Lake for contingency
stocking will only occur if the stocking capacity of the barren lakes is reduced substantially
inseason as a result of the limnology studies. Egg takes at Afognak Lake will be conservative to
enable achieving stocking goals at the barren lakes and to avoid the production of excess juveniles
that would require contingency stocking. The limnology studies at Afognak Lake will aid in
detennining the appropriate number of juveniles that may be stocked if, due to unplanned inseason
circumstances, excess fry are produced. Saltery Lake sockeye salmon late-run stock will be used to
stock Spiridon and Ruth Lakes to continue tenninal harvests of adults. Malina and Laura Lake
sockeye salmon stocking (egg takes) are dependent upon the escapement levels at each system and
whether egg-take criteria are met (see preceding section). The adults used at each of the four brood
stock collection sites will be selected from all segments of the runs when possible. Lirnnological
studies will also detennine stocking levels if escapements suggest continued rehabilitation is
needed. Lastly, genetic baseline data have been collected from all prior and ongoing donor stocks to
enable future identification of adults if concerns arise that have not been adequately addressed
(Appendix J).

Policies and Guidelinesfor Health alld Disease COlltrol

The State of Alaska Pathology Review Committee has developed a long range goal to prevent
dissemination of infectious finfish (and shellfish) disease within or outside the borders of Alaska
(McGee 1995). This goal is intended to protect stocks without constraining aquaculture or stock
renewal programs. The policy and guidelines do not advocate t'fansplanting wild finfish Slocks
between geographic zones in attempt to minimize risk of transporting disease from one zone to
another. In addition, this policy includes hatchery stocks in order to be consistem with the Genetics
policy. Some exceptions may be made on a ca'iC by case ba'iis.

The specific criteria to control disease transmission for hatchery operations apply to: A) Wild fish
trallsplall1s - trallsplanr of adult fish to a watershed barre" of a salmonids, transplant of juvenile
fish to a watershed barren of salmonids, transplant of adults, juveniles or eggs to a watershed
containing other significant stocks of salmonids, transplants to (I harchery; B) Brood stock
screening for egg takes· egg takes ar a harchery, egg takes at a sire remote from a hatchery; C)
Disease history ofjuve'lile fish prior to release at the hatchery .\·ites, retums to system oforigin, to

barren systems, to systems with other significam stocks of .mlmollids, and remote salt water
releases for terminal fisheries; D) Transfer between hatcheries of eggs and fish The specific
disease considemtions for the above (A-D) include sampling recommendations and disease criteria
are listed in Section C (pages 16-31) ofthe Hatchery Program alld Protection of Wild Salmoll ill
Alaska: Policies and Regulatiolls (compiled by McGee 1995).

The ADF&G also has a policy for sockeye salmon culture for hatchery operations to limit the
halchcry mortality caused by Infectious Hematopoeitic Necrosis Virus (lHNV; McGee 1995). This
policy addresses hatchery water supplies, species mix within a hatchery, equipmellf, supplies, and
personnel movemellf, egg-take procedures, isolation of stocks, incubation and rearing, and
transplanting ofsockeye salmon.
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The above policies and guidelines have been followed by PCH and will continue to be applied in
1998 and 1999. Appendix K describes the historical sockeye salmon disease screening sampling
effoJ1s and results for KMA donor stocks.

SPECIAL STUDIESIRESEARCH

Spiridon Lake sockeye salmon run reconstruction will be conducted using scale pattern analysis.
Stock identification is required to quantify the Spiridon Lake sockeye component of the catch
because multiple stocks migrate along Kodiak's westside. The number of Spiridon Lake sockeye
salmon commercially harvested in the NW and SW Kodiak Districts from 1994-1996 were
estimated using a unique freshwater scale pattern (Nelson and Barrett 1994; Nelson and Swanton
I996b). Approximately 387,000 Spiridon Lake sockeye salmon were harvested in 1996. The 1997
run reconstruction is incomplete at this writing and is due for completion in May 1998. The
contribution of Spiridon Lake sockeye salmon to the 1998 westside commercial fishery (NW and
SW Kodiak. Districts) will be estimated and reported on by December 31, 1998. Funding for this
project will be provided by KRAA.

Smolt abundance will be estimated and samples collected for age and condition during their
emigration from Spiridon Lake and Malina Lakes as a check on stocking density and to assist with
run forecasts. Smolt will also be sampled for condition and age at all other systems stocked with
juvenile sockeye salmon. Lake sampling will be conducted to evaluate zooplankton abundance and
water quality parameters. The majority of lakes will be monitored by townetting and hydroacoustics
to evaluate juvenile sockeye population trends.
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Table 1. Sockeye salmon cgg lakes (1997), planned releases (1998). projeclcd rcturllS (2001·2002). and fish lmnspoM permits (fTP), Kodiak Managemell1 Area.

,-", Eulllke R~~' Adul! Rerum,' FrO
eus ...... Number ,ize e.l D'" '001 "'" T" N.""", EJ.P'~ Maximum Nil. [jf~ Sl!l~

f.iJrly Run (ER): D/}"(lr Sl«1e A/",,,aII Ullc# 8&\1021 9115191 10.000.000 G.c"s1Fn

Hidden 4SO.000 300 0 0.'" JU',e 0 0 0 9IAOO17 12131196 2.700.(0) Fry
2S0,000 12S Oetober 12,SOO IUSO 31,2SO 97Aoo7S 8131198 ISO.OOJ 1'rc$l1Il1lt

LWlllerfall' lOO.ooo '''' 300.000 12.SO 0''_ 16,87S 20.62S 37.SOO 97...0076 8131198 200.000 l'resmlllt

Crescent 600.000 <00 <00000 O.so J.~ 7.200 '.8011 16.000 91 ...0022 12131/97 1.700.(0) fry

LK,toi 0 0 0 12..S0 0""'', 0 0 0 'M_ 12I3MI2 ISO.OOJ I"""",,

So<, 0 0 0 4.0·12.S AUIlU5l:OclOOer 0 0 0 94Aoo37 7/31/99 lSO.OOJ I'rc$molt
0 >12.S May 0 0 0 New I"lV Hequlred $moll

Afognak' 800.000 '''' lOO.ooo <4.0 July 6.37S 8.62S IS.OOO 88Al021 911S197 10.000.0Cl0 O.ElIsII'ry

"'.000 12.SO "'""'" 2.UO 2.8SO '.000 New Ffl' ReqUired I"re$mllll

TOOlI: UW.OOO 1600 I.SOO.ooo 4S.loo S9.6SO 104.750

... l;iJ./y Run: d,mo• •,«Ie Mali"a f./llet 96A0070 /21J1IQ2 !.SOO.OOO 0.1;',,)...
Malin,' 700.000 '" 200,000 '.00 July MSO 2.S50 '.000 %A0071 12I31Kl2 HO.OOJ F'ingcrHnll

2SO,000 12.SO U:tober 14,J1S 10.625 2S.000 97A0078 8/31198 200.00J PrtsmOh

Toul: 700.000 470 4SO.000 " 17.t2S 13.175 31.000

Lme R,,,, (LR): donO#" I/«Ie !iallfry fJlkt '17.40071 8/3/198 9.800.000 Gt·"s

Spi,idon 4.700.000 2.700 3,SOO.000 0.2S J.~ 3S.OOO 105.000 140.000 97...0072 8/31198 7,00J.000 My

RUlh 0 0 0 0.2S JUlie 0 0 0 97Aoo73 8/31198 300.00J 1'1)'

Toul: 4.700.000 2.700 3.SOO.OOO 3S,000 105.000 140.000

Tot,,1 ER: J.OSO.ooo 2.070 1.9SO.OOO 62,92S 72,US IJS.1SO
TOlIlI LR: 4.700.000 2.700 J,SOO.ooo JS.ooo 10S,OOO 140.000

Grand To/al: 7.750.000 4,770 S.4SO.OOO 97.92S 117.llS 27S.75O

• Expected rcleases in 1998 are bllsed upon current estimates of juveniles in PCII nnd lake capacity per 1997 limnology data.

~ Returns are based on stllndard juvenile 10 adult survival assumplions (Appendix C) and adult age compositions observed to date for escapement and harvests.

<Stocking le\'els arc contingent on continued lake enrichment in 1998.



Table 2. Coho salmon egg takes (1997), planned releases (1998), projected returns (2000, 2001), and fish transport permits (FTP),
Kodiak Management Area.

Egg t"kc • Rclcascs Adult Returns b fTp

Lake eggs adults Number sizc Date 2000 2001 Numhcr Expires Maximum No. Life Stage

Mayflower 13.000 93AOI06 12/31103 13,000 Fry

Island 45.000 93AOI07 12I311Q3 45.000 Fry

D~k 15,000 93AOI08 12131103 15.000 Fry

Mission 24,500 93A0109 12/31103 24.500 Fry

Potato Patch 19.000 93A0110 12131103 19.000 Fry

Southern 7.000 93A 112 121311Q3 7.000 Fry

'"'" Pony 4.200 93AIII 12131103 4,200 Fry

Total Road S)'stcm 150.000 100 127,700 1.720 190 93110105 /2/JllO] /50,000 G.ES8s

Scientific Ed. 3.000 2 600 8 1 94A0038 2121li99 3.000 G.Eggs
P98002 12131198 SO F',
1>g8010 12131198 200 Fry
1'1)8051 12131198 100 Fry
P98052 12/31198 100 Fry

.. Donor stock: Buskin River; assyne 85% egg-to-fry survival.

b Assume 90% of adults return as age 1.1 fish; 10% as age 2.1 fish (Len Schwarz. personal communication),



Table 3. Proposed sockeye salmon egg lakes (1998). planned releases (1999), projected returns (2002-2003), 1111d fish IrllllSport permits (FfP), Kodiak Management
Area.

[&I lake Rcle~ Adllil RCllll"lI~ • FTI'
Uk< eus udulu; N"mOO si~(ll Do" 200' '003 T"'" Numbtr Explrt5 Maximum No. Lire Sta~

I:.'lIrty Run (ER): doMr $flX'i ,Vognni f.ilkt N..., ,..11' Rtl/uirtd

Hidden 600.000 '00 150,000 0." J"~ 2.400 3.600 6.000 Ne'" FI'I' Rellui,ed
250.000 IB "'""'" 12.SOO 18.7~0 31.250 Ne'" ITP Requited

LWlIlerfall 600.000 "" 350.000 1250 "''''''' 19.688 H.062 43.750 Ne..· FIll ReqllJred

""'~ >00.000 260 "".000 0." '"~
7.200 ...00 16.000 New f1l' Requlled

Afognak' New Fll' Requi,ed

Towl: 1,700.000 1.060 1.l~0.000 .jI,Jg8 55.212 97,000

fArfy Run: dotl(H 'fotk Millin" fAb '""0070 11IJIKJ] 1.500.000 G.EIIJ

Malina 600.000
,,. 300.000 0." '"~

.5.175 3.82.5 9.000 New rTF' ReqUIred
200.000 12.50 "'."" II,SOO '.>00 20.000 Ne" fTI' ReqUIred

W

'" Total: 600.000 330 >00.000 16.675 12.325 29.000

EMI)' Rrm: donor'lotk UIlIflI /.JI1i. N..., I'TI' Rtqniml

...... 600.000 ,,. 300.000 0" ..~ ,."" 3.600 6.000 New I'll' Required
200.000 12.50 "''''''' '.000 12.00J 20.000 Ne'" FIll ReqUIred

Total: 600.000 330 >00.000 IMOO 15.600 26.000

/.JIlt Run (I.R): d"n"r IIlx:k .....It.ry I",ke N..., f7'/' 1I'l/uI,..,1

Sp;'idoo < 8.000.000 4,460 6.000.000 030 July 60.000 180,000 240.000 New FTPlI.equin:d

R". <00.000 'iO 300.000 0." May 3.000 9.000 12,000 Newl'TI' Requ'red

TotaL 8.400.000 '.6<0 6.JOO.000 63.000 189,000 252.000

rotal ER: 3.100.000 2.120 2.150.000 68.863 lIJ.IH 152.000
To/al LR: 8.400.000 4.640 6.300.000 63.000 189.000 2.52,000

Grllnd rOlal: 11.700.000 6.760 8.450.000 131.863 272.137 "".000

• Rcrwn. llfe b:lsed on $Ulnd:...Jju~nilc10 .0011 ,un'I\"al "'llfmplioll!l (Appmlhx C).nd ;odule llietof11ll'OflliOllI obsencd IOdale for esc~lJltmenl Md hlrve>ll

'lfeU-fr)' lllf\"i"ab Ne IR~ler l~n Upt<:led. u«u fry may b<' slocked IIIIIl Aflllnak l.alle: (dunor Iy'tern) ,rlimnolOlY an~ly",s 1om.ts SlOC""'1 lhe nee.. fry ,mo
ehe balT~n 13kes: rom'nlen! upon conunued lale mrichmenl.

• sall~ Lako h~ been the p"rnary brood source I'nee 1997

• Anal)'S;' of inl<'ason ~oopl~nkll)l1lrondl nllly reduce oSg-ukogoals and IIOCklll1 numbers



Table 4. Biological escapement goals, egg-take critcria, and projccted brood nUlllbcrs rcquired for 1998 sockeye
salmon egg takes.

Donar

Stock a

Biological Escapement Egg-take Criteria Brood Stock
Allowable Allowable Proportion

Goal Range Escapement Range Within Range Required

'"....

Afognak Lake

Malina Lake

Laura Lake

Saltery Lake

40.000-60.000

10,000-20.000

20,000-40.000

20,000-40.000

>40.000

1.000-11.250

2.000 - 15.000

>20.000

50'l

50%

50%

50%

1,060

530

530

4,637

a Afognak Lake is the early-run brood source far enhanccment projects at Hidden, Waterfall. and Crcscent
Lakes. Malina and Laura lakes are depressed anadramous early-run systems being rehabilitated. Saltery
Lake is the late-run brood source for enhancemcnt projects (barriered Jakes) at Spiridan and Ruth Lakes.



Table 5. Proposed coho salmon egg takes (1998), planned releases (1999), projected returns (200 I,2(02), and fish transport permits
(FTP), Kodiak Management Area.

Egg take' Releases Adult Returns b FrP
Lake eegs adults Number size Date 2000 2001 --.l."Ilumbcr Expires Maximum No. Life Stllge

w
co

M:lyflower

Island

Dark

Mission

POIIlIO Pmch

Soulhern

Pony

'1'01111 Road S)'stcm 150,000 100

Scientific Ed. 3,000 2

13,000 93AOlO6 12131103 13.000 Fey

45.000 93A0107 12131103 45.000 Fey

15,000 93AOI08 12131103 15.000 Fey

24.500 93AOI09 12131/03 24,500 Fry

19.000 93AOllO 12131103 19.000 Fey

7.000 93A 112 12131103 7.000 Fey

4,200 93AIII 12131103 4,200 Fey

127,700 \,720 190 93AOlO5 /213/198 150,000 G.£ggs

600 8 1 Nell' FTPReqllired
New FrP RC(IUired
Ncw FrP Required

a Donor slock: Buskin River; nssumc 85% egg+to-fry survival.

b Assume 90% of adults return as age 1.1 fish; 10% as age 2.1 fish (Len Schwarz, personal communication).
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Figure I. Locations of sockeye salmon enhancement and rehabilitation projccls on Kodiak and Afognak Islands. 1951-1998.
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Foul Bay Terminal Harvest Area
includes all waters of Foul Bay
east of 1520 47.20' W. long.

Foul Bay

I
II~~~FOUIBay TerminalHarvest Area

"'&
~/i;

:-~.Ill~~~II'~~B;a;r;r:r Weir

ADF&G
Field Camp

Hidden Creek

Afognak Island

Ban
Island

Figure 9. Foul Bay (Hidden Lake) Tenninal Harvest Area (FBTHA) boundaries, ADF&G camp and barrier weir location, 1997.
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Settler Cove Terminal Harvest Area includes all 1
waters of Settler Cove west 152 50' 80" W. Long.

Kodiak Island

Crescent lake

Barabara lake

~---/

D
Figure 10. Settler Cove (Crescent Lake) Tenninal Harvesl Area (SCfHA) boundaries in Kizhuyak Bay. 1997.
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Waterfall Bay Terminal Harvest Area includes all
waters seaward of the stream terminus of stream

j 251·822 (58 23.95' N. Lat., 15230.20' W.
Long.) that are within a one nautical mile arc.

Little Waterlall
Lake

AFOGNAK
ISLAND

Portage Lake

Gretchen
Lake

D
AFOGNAK ISLAND

Figure 11. Waterfall Bay (Little Waterfall Lake) Terminal Harvest Area, 1997.
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Spirldon Lake Termlnol Harvest Area Includes all
waters of Telrod Cove north of a Kne extending
from stream Point 57 39.00' N. Lot., 153 38.50' W
Long. to 57 38.60' N. lot. 153 37.W W. long.

Figure 12. Spiridon Lake (Telrod Cove) Terminal Harvest Area (SLTJ-IA). ADF&G camp and barrier net location in Telrod Cove, 1997.
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Appendix A. Kodiak Area sockeye S:llInon ~lockinll plM, (l997 egg lake) 1998

I 1998 Sockeye Salmon Slocking P1:m for l'illnr Creek:md KiIOi Bay 11:lleherles I
Lol<' .",od Limno Recol1l.· Pillar Creek(PC); KilOi Bay (KIl) I.hlUlO Recol1l.· Final Limno RecOIn' Pillar Cr«k(I'C); Khol Bny (K8)

end Sl,':l$Ofl LD season P1:m< end se:t~n

500= 1996 (3f1197) 1997 Mlpb/31ISf97) 1997{811197) 1997 (SIIM7) 1997 ()l12I98) 1998 AMI' ()lISf98)

lIidden (PC) Afognu 0,2.5 fry 0.25 fry (OJg) 0.25 fry (OJg) 0,25 fry (OJg) 0.0 fry (O.3g) 0.0 fry (O.3g)
0.15 p~ 0.15 ps(l2.5 g) 0.15ps(12.5g) 0.ISps{l25g) 0.25 ps (12.S g) 0.25 p~ (12,5 g)

L. Wmerfnll (PC) ~ Afognak: 0,1-0,2 p~ 0.3ps(12.51) 0.3 ps (12.5 g) 0.3ps(12,5g) pending 0)ps{12,51)

Crescenl (PC) Afognak 0.5 fry 0.4 fry (0.25 g) 0.4 fry (0.25 g) 0.4 fry (0 25 8) pending 04 fry (0.25 I)

Jennifer (PC) Afognak 0.5·0.75 fl}' 0.5 fry (O.2 g) 0.5 fry (0.2 g) 0.5 fry (0.2 g) 0.0 fry (0.2 g)

Sorg (PC) Afognak 0,125 Il~ O.150ps{12,Sg) 0.150I's(12.58) 0,0 ps (12.5 g) 0.Op.~(12.511)

0, I small (:>12.5 I) 0.1 ~ll1olt (:>12,5 g) 0.0 small (:>125 g) 0.0 smoll (:> 12.5 II)

Afogn:lk (PC) .... Afognak 0.5 fry 0 0.0 0.0 pending 0.5 fry «4.Qg)
0.05 ps (12,5 8)

'" ~blinn (PC)· Malina 0.2.{).3 IHI 0.3 fry (0.3 g) OJ fry (OJ II) 0.3 fry (OJ g) pending 02 fry (0.2 I)

'" 0.2 p~ (12.5 II) 0,2 p.~ (12,5 g) 0.2 ps (12.5 8) pending 0.25 ps (12.5 II)

Ullrn (PC) L.111r:l 0.1 ps 0.3 fry (D.) g) 0,0 fry (0.3 g) 0.0 fry (0 3 g) 0,0 fry (O 3 II)
0.2 ps (12.5 g) 0,Ops(12.5g) 0.0 ps (12.S g) 00ps/1251)

Spiridon (PC) Saher) 5.0-7.0 fry 7.0 fl}' (0.2-0.4g) 60·7,0 fry (0.2·0Ag) 7.0 fry (0,2·0,4g) 4.0 fry (0,2.{).4g) 3.5 fry (0.2-0,4g)

RUlh. (PC) Saltery 0.2.{) 3 fry 0.3 fry (0.3 I) OJ fry (0.3 g) 0.3 fry (0 3 g) pending 00 fry (OJ II)

L. Khoi (KB) Sallery O.211~ 0.3 ps (6.0 II) 0.3 p~ (6.0 g) 0,3 ps (6,0 II) 0.3 ps (6,0 g) 0.3 ps (6.0 8)

L.Klloi eslllaty.(KB) Salte!) 0.75 s (10.0 aL __ O,75s(IO.OgL Q}~ s (10.0 g) O.Os(lO,OS)

psapresl1loll; s=510011
EPrly·run brood stocks: Afognak. ~Inhnn, nod UUr:l LaLes
ute-run brood stocks: Saltel)' Lake
• Limnology slaff made reCOIntllCndationl after analysis of1-oopiankton density and biomMS unul inscason 1997. lherenftCr. recomlncndmions hn~e been made by Kodiak A])F&G Development slaff
~ S~'C Chm:ngeret nl. (1997).

, Final plan i~ made prior to early mn (Augusl) lInd Ime "In (September) eggtakes in cOlljunetion \lith in season l00plankton dam analysis.

~ 1998 stocking le\'cl is b:lsed on eontinlll:d lake enriehmem in 1998.
• Appro\ed foruse:lS contingency Sloclrna: locallon in the CI'cnl of excess Afognak fl}' (higher sunhals) ill 1998: thereafter. will only be u!ll.'d If nil other llpIions nre c~hnuSled.



Appendix B. Upper Station sockeye salmon egg lakes: past and present.

No. Stocked
Brood Ew and Year Stocking
y= AdullS (millions) Facility (millions) Location

1988 120 0.2 KBH 0.144-1989 Kitoi Bay

1989 3.000 5.0 PCWKBH 0.249 - 1990 Spiridon Lake
1.313 - 1990 L Kitoi B3Y
0.579 - 19<xl L Kitoi Lake

1990 3.700 ".5 PCH 3.300 - 1991 Spiridon Lake

1.5 KBH 1.250-1991 L Kitoi Bay

1991 3.800 4.0 PCH 2.200 - 1992 Spiridon Lake

2.3 KBH 1.463 - 1992 L Kitoi Bay

1992 6.816 9.8 PCH 4.246 - 1993 Spiridon We

1.9 KBH 0.052 - 1993 L. Kiloi Lake
0.327 - 1994 L. Kitoi Bay
0.180 - 1993 Jennifer We

1993 5.551 7.8 PCH 5.676 - 199-l Spiridon Lake
0.370 - 199-l Jenni fer Lake

2.0 KBH 1.673 - 1994 L Kitoi Bay

1m 120 0.3 PCH 0.000 - 1995 Spiridon We
0.200 - 1995 Jennifer Lake

120 0.3 KBH 0.000 ·1995 L Kitoi Bay
0.267 - 1995 L.Kiloi Lake
0.000 - 1996 L. Kitoi Bay

1995 3.668 7.3 Pel-! 4.844 - 1996 Spiridon Lake
0.000 - 1996 Jennifer Lake

0 0.7 KBH 0.000 - 1995 L Kitoi Bay
OJ))O - 1996 Jennifer Lake
0.587 - 1997 L Kitoi Bay

1996 4.810 9.8 PCH 6.700 - 1997 Spiridon Lake
0.458 - 1997 Jennifer Lake

0 0.0 KBH 0.000 - 1996 L Kitoi Bay
0.000 - 1997 Jenni fer Lake

1997' 0 0.0 PCH 0.000 - 1998 Spiridon Lake
0.000 - 1998 Jennifer Lake

0 0 KBH 0.000 - 1998 L. Kitoi Bay
0.000 - 19911 Jennifer Lake

a Additional egg lakes are not planned.
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Appendix C. Afognak Lake sockeye salmon egg takes: past, present, and proposed.

No. Stocked
Brood Ellll' 'n'lY= Stoelting
y= Adults (millions) Facility (millions) Location

1991 2.076 2.0 PCH 0.260 - 1992 Hidden L.1.kc
0.399 - 1992 Crescent Lake
0.589 - 1992 Waterfall L.1.kcs
0.464 - 1992 Afognak Lake
0.182 -1992 L. Kitoi Bay

1992 1.890 2.7 PCH 0.555 - 1993 !-lidden Lake
0.202 - 1993 Crescent Lake
0.205 - 1993 Waterfall Lakes

1993 2.169 3.4 PCH 0_250 - 199-l Hidden Lake
0.314 - 1994 Crescent Lake
0.150 - 199-l Waterfall Lakes
0.183 - 1994 L Kitoi Lake
0.004 - 1995 L Kiloi Lake
0.098 - 1995 L.Waterfall LK

1994 1.190 1.8 PCH 0.099 - 1995 Hidden Lake
0_090 - 1995 Crescent L.1.ke
0.100 - 1995 Waterfall Lake~
0.000 - 1995 Sorg Lake
0.000 - 1995 Ruth Lake
0.113 -1995 L Kitoi Lake

1995 1.440 1.8 PCH 0.391 - 1996 Hidden Lake
0.427 - 1996 Crescent Utke
0.082 - 1996 Waterfall Lakes
0.146- 1996 Soq; '-'X,
0.051 - 1996 L Kitoi Lake
0.528 - 1996 Afognak Lake

1996 1.700 2.0 PCH 0.455 - 1997 Hidden Lake
0.432 - 1997 Crcscc11l L.1.ke
0.247 - 1997 Waterfall L.1.kes

0.000 - 1997 Sorg Lake
0.126-1997 L Ki!oi Lake
0.328 - 1997 Afognak Lake

1997 1.600 2.4 PCH 0.250 - 1998 Hidden Lake
0.400· 1998 Crescent Lake
0.300 - 1998 Waterfall Lakes
0.000 - 1998 Sorg Lake
0.000 - 1998 Jennifer Lake
0.550 - 1998 Afognak Lake

1998 1.060 1.7" PCH 0.400 - 1999 Hidden Lake
0.350 ~ 1999 L Waterfall Lake
0.400· 1999 Crc.'\CCnt Lake
0.000 - 1999 Afognak L.1.kc b

a Actual cgg take to be detcrmined no later than August IS, 1998 pending limnology results.
b Contingency stocking location in the event there are excess fry as result of higher than projected

egg-to-fry survivals or reduced stocking at other systems due to limnology assessment..
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Appendix D. Malina Lake sockeye salmon egg takes: past, present. and proposed.

o. Stocked
Brood Eggs and Year Stocking
Year Adults (millions) Facility (millions) Location

1991 120 0.15 PCH 0.085 - 1992 Malina Lake

1992 1,005 1.5 PCH 0.318 - 1993 Malina Lake

1993 644 0.9 PCH 0.547 - 1994 Malina Lake

1994 350 0.5 PCH 0.054 - 1995 Malina Lake

1995 400 0.59 PCH 0.426 - 1996 Malina Lake

1996 454 0.80 PCH 0.390 - 1997 Malina Lake

1997 470 0.7 PCH 0.450 - 1998 Malina Lake

1998 530 0.8 3 PCH 0.500 - 1999 Malina Lake

3 Final egg-lake goal will be determined after inscason limnological evaluation and depending
upon escapement level.
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Appendix E. Laura Lake sockeye salmon egg takes: past, present, and proposed.

No. Stocked
Brood Eggs and Year Stocking
Year Adults (millions) Facility (millions) Location

1993 218 0.3 PCH 0.117 -1994 Laura Lake

1994 53 0.06 PCH 0.016 - 1995 Laura Lake

1995 170 0.2 PCH 0.182 - 1996 Laura Lake

1996 ' 0 0 PCH 0.000 - 1997 Laura Lake

1997 ' 0 0.0 PCH 0.000 - 1998 Laura Lake

1998 530 0.8 b PCH 0.500 - 1999 Laura Lake

:0 Escapement goal achieved.
b Final egg-take number will be determined inseason after limnological evaluation and escapement

level is determined.
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Appendix F. Saltery Lake sockeye salmon egg takes: past, present, and proposed.

'0. Stocked
Brood Eggs and Year Stocking
Year Adults (millions) Facility (millions) Location

1994 4238 7.6 PCB 4.599 - 1995 Spiridon Lake

1995 122 0.2 PCB 0.150 - 1996 Ruth Lake

1996 103 0.2 PCH 0.147 - 1997 Ruth Lake

1997 2700 4.0 PCB 3.500 - 1998 Spiridon Lake
0.000 - 1998 Ruth Lake

KBH 0.250 - 1999 L. Kitoi Lake

1998 4640 8.4 a PCH 6.000 - 1999 Spiridon Lake
0.300 - 1999 Ruth Lake

KBB 0.300 - 2000 L. Kitoi Lake

a Final egg-take number will be detennined inseason after limnological evalualion and escapement
level is determined.
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Appendix G. Buskin River coho salmon egg takes: past, present, and proposed.

o. Stocked
Brood o. Stocked Slocking
Year Adults Eggs Facility and Year Location

1993 102 153,000 PCH 136,200 - 1994 Kodiak Road
system Jakes

1994 68 101,000 PCH 76,140 - 1995 "

1995 85 120,000 PCH 28,000 - 1997 "

1996 100 152,000 PCH 148,200 - 1997 "

1997 102 153,000 PCH 128,300 - 1998 "

1998 102 153,000 PCH 128,300 - 1999 "
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AppendIx H Kodi:Lk Are15od.e)·u.almon ~tockmg pllUl, (1998 egg take) 1999.

[ 1999 Sockeye Salmon Stocking I'lan fOf Pill~r Creek lUld Kiloi Hay Hatcheries I
J),ood Limno Kecom' Pillar Creck(PC); Kiloi Bay (Kf)) Limllo Kecoill' Final Limno Keoom." l'illar Creek(l'C); Kltol lIay (KB)

end season in ,cason I'IM' end season
Lo',

Hidden (PC)

L.Watcrfall (PC)

Crescent (PC)

Afognak (PC) 4

Malina(l'C)

L:tUnl (PC)

'"
Spiridofl (I'C)

'" I(ulh (PC)

L. KilOl (KH)'

Source
Afognak

AfOJllak

AfOJllak

Afognak

Mnlina

Luura

Sallcry

Saltery

Saliery

1991 (3nI98)
0.15 fry(03g)
025ps(12,5g)

pendllli

pendllli

pcndll\g

pending

pending

60 fry (0.2-o.4g)

pending

0.3 p.~ (6.0 I)

1998 AMI' '(3115198)
0.15 fry (0.5g)

0.25ps(12.51)

0.35 ps (12.5 I)

0.4 fry (0.5 I)

o

0.3 fry (0.5 g)

0,2 p5 (12,5 g)

0.3 fry (0,51)
0.2 ps (12,5 I)

6.0 fry (0.2-0.41)

0.3 fry (0.3 I)

0.5 ps (6.0 g)

1998(811198) 1998 (8/10/98) 1998 (311 2m) 1999 AMI' (3/15199)

L.Kiloi estuary.(KB) Saliery 0,0 s (10.0 g)

ps=prcSllloh; s=.,~molt

Early-run brood stocks; Afosnak. ~blina, and Laurn Lakes
L:ttc-run brood stock.~; Saltery Lake

• Limnology staff made recommendations after anal)sis of zooplankton densit)' and bioln:tl's until inileOl.o;oo 1991. thereafter. recommendations have been made by Kodiak AI)F&.G l)c\'elopment ~Iaff

• See Table 3
< Final plan is made prior to carl)' run (August) nnd late run (September) eggtakes in conjunction wilh in SC'ason zooplankton dalllllnalysis.

4 Appron'd for use as conlingcllCy slockinglocation in the e\'ent of CXCf:SS Afognak Fry (hilhcr sun I\ols) in 1998. thereafter......iIl only be UsM iF all otm options are exhausted

• 1999 stocking le\'el may be oonlln,ent on lake enrichment in 1999.



Appendix I. Sockeye salmon and coho salmon fry survival assumptions used to estimale returns
for Pillar Creek Hatchery.

Life History Stage Svslem
Size
(g) Barren Anadromous

Fry 4.0% 2.0%
0.3 g

Fingerling 6.0% 3.0%
1.5 g

Pre-smolt 12.5% 10.0%
5.0 - 12.5 g

Smoll 15.0% 15.0%
>12.5g

Coho fry NA 1.5%
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Appendix J. Genetic samples collected from adult sockeye salmon from Kodiak and Afogmlk Islund Lakes.

'"~

Area/Lake

Afogl/ak blal/d
Afognak

Laura
Little KilOi

Malina

Kodiak

Frazer

Karluk

Little River

Saltery

Uganik

Upper Station

Samples Collected Sample Harvest Sumplcs
Month/Year Size Timing Analyzed

August 1993 100 Early No
August 1994 100 Early No

September 1993 100 Late No
August 1993 100 Early No

July-August 1996 900 Early Yes I

July-August 1997 400 Early Yes I

1978-1981 560 Eurly Yes 2

437 Late Yes 2

July 1997 100 Early No

September 1994 100 Late Yes 3

July 1997 100 Early No

September 1993 100 Early Yes 3

100 Late Yes 3

1 Forrest R. Bowers, ADF&G, Kodiak, personal communication.

2 Wilmot, R.L. and c.L. Burger. 1985. Genetic Differences among Populations of Alaskan
Sockeye Salmon. Transaction of the American Fisheries Society 114:236-243.

3 Honnold, S.G. 1997. The Results of Sockeye Salmon OncorhYllchus lIerka Stocking into
Spiridon Lake on the Kodiak National Wildlife Refuge: Juvenile and Adult Production,
Commercial Harvest, and Ecosystem Effects, 1987-1996. Alaska Department of Fish and
Game, Commercial Fisheries Management and Development Division, Regional Information
Report 4K97-47. Kodiak.



Appendix K. umber sampled and incidence of lnfectiolls Hematopoietic
ccrosis Virus (IHNV) from Kodiak andAfognak area sockeye

salmon adults, 1987-1997.

Year IHNV

Sampled Lake Stock Number Percent

1987 Afognak 3/59 5%
1988 Afognak 0/60 0%
1993 Afognak 0/60 0%
1997 Afognak 0/60 0%

1990 Malina 0/62 0%
1993 Malina 0/51 0%
1997 Malina 0/60 0%

1993 Paul's 26/60 43%

1988 Sitkalidak 0/60 0%

1991 Rose Tead 0/53 0%

1991 Frazer 44/60 73%

1992 Little Kitoi 24/62 39%
1993 Little Kitoi 43/64 67%

1992 Karluk 58/60 97%

1987 Upper Station 12/58 21%
1988 Upper Station 28/60 47%
1989 Upper Station 46/63 73%
1993 Upper Station 31/56 55%

(upper lake)
1993 Upper Station 24/59 41%

(lower lake)
1986 Saltery 20/60 34%
1994 Saltcry 55/60 92%
1995 Saltery 13/39 33%
1996 Saltery 47/66 71%
1997 Saltery 60/65 92%
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PROPOSAL TO AMEND 1998 PILLAR CREEK HATCHERY MANAGEM£ T
PLAN

ADULT REMOVAL CRITERIA FOR SALTERY LAKE EGG TAKE



INTRODUCTION

Pillar Creek Hatchery (PCH) was consbUcted in 1990 as a cooperative project between the
Alaska Department of Fish and Game (ADF&G) and Kodiak Regional Aquaculture
Association (KRAA).

The primary project facilitated by PCH is the stocking of sockeye salmon fry (5 to 7
million) into Spiridon Lake. Initially, latc-run Upper Station sockeye salmon brood stock
was used for the Spiridon Lake project. Upper Station sockeye juveniles were also stocked
into Linle Kitoi Lake and estuary to develop a brood source that would return to Kitoi Bay
Hatchery (KBH). Adults returning were to be used for egg collection for the Spiridon Lake
project, eventually ending the need for egg takes at Upper Station.

The 1994 Hatchery Management Plan was amended to change the brood source for the
project to Saltery Lake sockeye for an interim period until the brood source goals were
attained at Little KilOi Lake. lllis brood source change was approved by the U.S. Fish and
Wildlife Service (FWS) for one year. In 1995, Upper Station sockeye salmon were, again,
used for brood stock. To date the sockeyc run to Little Kitoi has not provided sufficient
salmon for brood stock. Further research by ADF&G and the FWS indicated that Saltery
stock would be preferable for Spiridon Lake stocking (Honnold 1997; Clevenger et at.
1997). The run timing of Sahery Lake sockeye is about three weeks earlier than late-run
Upper Station sockeye stock. The brood stock requirements at KBH are expected to be
easier to achieve using the Sahery stock since adults are expected to return after the peak of
the chum salmon run and before the peak of the pink salmon run. The approval to use
Saltery Lake stock for Spiridon Lake was granted in 1997 by the Commissioner of ADF&G,
representatives of the FWS, the Kodiak Regional Planning Team, and KRAA.

Saltery Lake stock will continue to be the brood source for the Spiridon Lake project in
1998. Also, Little Kitoi Lake will be stocked with Saltery Lake sockeye salmon to develop a
brood source at KBH, replacing Upper Station late-run as the primary stock for brood stock
development. Currently, Saltery Lake sockeye salmon escapement is projectcd to reach 
25,000 in 1998 Gust within the BEG range of20,000 - 40,000). Egg-take goals will require
-3,600 sockeye for brood stock. Egg-take criteria, as outlined in the 1998 PCB Annual
Management Plan (AMP) would, however, allow only 2,500 adults for brood stock.

Consequently. ADF&G proposes that the 1998 PCH AMP egg-take criteria be amended to
allow the Saltery Lake sockeye brood stock goal of 3,600 adults to be met. This change is
based upon: I) the importance of the ongoing sockeye salmon brood stock development
program at Little Kitoi Lake; 2) the preliminary indications that the existing biological
escapement goal (BEG) for Saltery Lake sockeye salmon may be too high; 3) zooplankton
biomass has been impacted by over-escapement events at Saltery Lake that have occurred
in four of the last seven years; 4) egg·take criteria are flexible and vary from hatchery to
hatchery and project to project in other regions of Alaska; and 5) minimal loss of wild
production and substantial enhanced production would result from removal of brood stock
in 1998.



ORIGINAL PLAN (Honnold ct al. 1998)

ESCAPEMENT GOALS, BROOD STOCK REQUIREMENTS, AND EGG-TAKE
CRITERIA,1998

Sal/ery Lake sockeye salmon biological escapement goal (BEG), minimum escapement
goal allowing/or an egg take, andprojected brood numbers by PCH in /998 are described
in Table 1.

Egg-take criteria for enhancement projects (outstocking at barriered lakes) were
established prior to initial egg takes to assist hatchery opermors in planning brood stock
collection from a particular sockeye salmon system (Honnold and Clevenger 1995;
Clevenger el 01. 1996; Clevenger et o/. /997). These criteria apply to the Afognak Lake
early-run brood siock and the Sal/ery Lake fate-run brood slock and were designed to

protect and maintain these sockeye salmon runs.

Sallery Lake sockeye replaced Upper Station as the late-run brood source in 1997Jor fry
stocking at Spiridon and RUlh Lakes (barriered syslems). In addilion, this slOck (/997 BR)
will be used to stock Lillie KilOi Lake (April presmolt) in 1999 Jor sockeye brood stock
development at KilOi Bay Hatchery (Hall et 01. 1998). Approximalely .J,600 &lltery Lake
sockeye salmon will be necessary in I998 for brood stock 10 continue the Spiridon and
RllIh Lakes projects. The lower range oj the BEG Jor Saltery Lake is 20,000 sockeye
salmon (Malloy and Prokopowich 1992; Brennan et 01. I996). Approximately 500/6 oJthe
escapement in excess oj the minimum goal (20,000) will be available for brood slOck
collection. Eggs will not be collected ifescapement is less than 20,000 salmon.

PROPOSED CHANGES TO PLAN

ESCAPEMENT GOALS, BROOD STOCK REQUIREMENTS, AND EGG-TAKE
CR1TERJA, /998

Saltery Lake sockeye salmon biological escapement goal (BEG), m/l1lnlllm escapement
goal allowing Jor an egg take, and revised brood numbers by PCH in 1998 are described
in Table 2.

Egg-take criteria for enhancement projects (olllslOcking at barriered lake!» were
established prior to initial egg takes 10 assisl halchery operators in planning brood slock
colleclion from a parlicular sockeye salmon Jyslem (Honnold and Clevenger 1995;
Clel'enger el 01. 1996; Clevenger el al. 1997). These crileria apply 10 Ihe Afognak Lake
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early-run brood stock and the Saltery Lake late-run brood stock and were designed to
protect and maintain these sockeye salmon runs.

Saltery Lake sockeye replaced Upper Station as the late-run brood source in /997 for fry
slacking at Spiridon and Ruth Lakes (barriered systems). In addition, this stock (J 997 BR)
will be llsed 10 slack Liltle KilOi Lake (April presmolt) in 1999 for sockeye brood slack
development at Kiloi Bay f1afchery (Hall el al. 1998). The lower range of Ihe BEG for
Sallery Lake is 20.000 sockeye salmon (Malloy and Prokopowich 1992; Brennan et of.
1996). Approximately 30% to 80% (55% mid-point) of tire escapement in /t.t:cess of tire
minimum goal (20,000) will be available for brood stock collection. Tire IllImber of
adults neededfor brood stock may clrange in-season, depending on tire stocking levels as
determined by inseason limnology data. Eggs will not be collected if escapement is less
than 20,000 salmon. Approximately -1,600 Saltery Lake sockeye salmon were projected to
be necessary in 1998for brood stock to continue the Spiridon, Ruth and Little Kitoi Lakes
projects. Tlris projection has been revised to 3,600 as result of Iimnological analyses of
Spiridon, Rutlt, and Little Kitoi Lakes.

,JlJSTlFICATlON

I. The continuation of the ongoing sockeye salmon brood stock development program at
Little Kitoi Lake is important.

The first juveniles of Saltery Lake origin will be released in Little Kitoi Lake in 1999
(Hall et al. 1998). Egg takes are scheduled to continue at Saltery Lake each year until
2002 to develop a sockeye run at Little Kiwi Lake in sufficient numbers to sustain brood
stock collection. Eggs collected from this run will provide juveniles for continuing the
Spiridon and Ruth Lakes enhancement projects. Brood stock from Saltery Lake will not
be needed once the run is developed at Little Kitoi Lake. The initial adult returns will
occur in 200 I and 2002 and may reduce or eliminate the Saltery Lake brood stock
requirements. However, if insufficient brood stock is procured in 1998, then the need to
utilize wild stocks from Saltery Lake will continue past 2001. The current allowable
number of adults may reduce juvenile releases for this program.

2. The biological escapement goal (BEG) for Saltery Lake sockeye salmon may be too
high.

The BEG range for Saltery Lake sockeye salmon is 20,000 10 40,000. This goal was
developed in 1988, based upon historical escapements, which produced larger than
average runs and, to a lessor extent, spawning habitat evaluations. However, more
recent, but preliminary analysis of limnological data collected at Sahery Lake indicates
that this goal may be too high to support sustained sockeye runs.

The average euphotic volume (EV) for the lake is 9.49 x 106 m3, which equates to 9.5 EV
units (Koenings and Burkett 1987). EV units can be used as an index of primary
production (EV model), enabling between-lake comparisons of sockeye salmon
production potential, especially useful for lakes impacted by organic stain and turbidity
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(Koenings and Kyle 1997). The EV model is used by many ADF&G managers to define
escapement goals for sockeye nursery lakes. The sockeye escapement goal for Sallery
Lake. when applying this model, would be approximately 10,000 to 15,000 fish.

In addition, sockeye salmon smelt biomass has been shown to be a function of
zooplank.'1on biomass (Koenings and Kyle 1997). This model estimates the sockeye
smolt biomass expected from a measured standing crop of zooplankton when lake rearing
area is used to capacity. Saltery Lake is ranked 12 (mean 1994-1997 = 509 mg per m2) of
the 38 Kodiak and Afognak Island Jakes assessed for zooplankton biomass. Smolt
production from this zooplankton biomass level is projected to be - 236,000 smelt.
Using a mean smelt-te-adult survival range of 12% to 23% and a harvest ratc of 65%
(Koenings and Burkett 1987), - 28,000 to 54,000 adults would return to the system, of
which, 18,000 to 35,000 would be available for harvest and 10,000 to 19,000 would
escape into the lake.

These analyses are preliminary; however, the Saltery Lake BEG appears high and
indicates that using 3,600 adults (including an additional 1,100 more than the 2,500
currently allowed) for brood stock in 1998 would not impact production.

3. Zooplankton biomass has been impacted by over-escapemenl events that have
occurred at Saltery Lake in four of the last seven years.

Sockeye escapements exceeded the upper BEG (40,000) in 1991, and from 1993 - 1995.
Escapements were aJmost double the goal in 1993 (77,000) and - 40% higher than the
goal in 1994 (59,000-4,200 brood stoek~54,800). Zooplankton biomass declined by 78%
from 1995 (1053 mg per m2

) to 1996 (221 mg per m2
). This indicates excessive grazing

by juvenile sockeye salmon in years following these high escapement levels.
Escapement was just over the upper goal in 1995 (44,000) and neared the uRper goal in
1996 (35,000). Zooplankton recovered slightly in 1997 (461 mg per m); however,
biomass levels were still 56% less than 1995 levels. This indicates that the BEG range
may be too high and that lower escapements may enable Saltery Lake to maintain a stable
zooplankton population, thus, stable sockeye runs. The removal of brood stock in 1998
would not impact production and may well benefit the lake's rearing environment by
reduction of grazing on the zooplankton community.

4. Egg-take criteria are flexible and vary from hatchery to hatchery and project to
project in other regions of Alaska.

The proposed change in the egg-take criteria for PCH enhancement projects provides a
variable proportion (30%-800.10) of the allowable escapement for use as brood stock. This
change in the criteria provides flexibility for brood stock use, which is more suitable
when using stocks with variable escapements. The ADF&G (1980) developed guidelines
for adult removal for egg-takes, which required the first 20% of the escapement to be
allowed to enter spawning grounds (B. Wilbur, ADF&G, personal communication,
Juneau). Approximately, 60-80% of the remaining 80% of the escapement would be

4



available for egg-takes. This equates to - 50%-70% of the escapement for spawning and
30%-50% for egg-takes. Other hatcheries in Alaska have adopted similar flexibility in
egg-take criteria. For example, Trail Lakes Hatchery uses egg-take criteria for their
Hidden Lake (A) and Big Lake (B) Enhanccment projects as follows:

A)

B)

Escapement
~ 1,600
2" 1,600

Escapement
~ 12,500
2" 12,500:0 25.000
> 25,000

Adults Available for Brood Stock
o
80% of those exceeding 1,600

Adults Available for Brood Stock
o
up to 40% of those exceeding 12,500
up to 5,000 fish plus any fish in excess of25,000

5. Minimal loss of wild production and substantial enhanced production would result
from the removal of sockeye salmon brood stock in 1998.

The potential loss of future wild sockeye salmon production as a result of removal of
3,600 adults from Saltcf}' Lake will be minimal (in fact, as described under item 3,
productivity may benefit). Using the original egg-take criteria, 2,500 adults would be
allowed for removal for brood stock purposes in 1998. An additional 1,100 adults would
be needed to reach the 1998 goal for brood stock. Production from these adults if
allowed to spawn in the Saltery Lake system is estimated to be - 5,000 sockeye salmon
(assumptions: 50% sex ratio; 3000 fecundity; 10% survival to fry; 3% survival to adults).
Enhanced production from these adults is estimated to be - 140,000 sockeye salmon
(assumptions: 66% sex ratio; 3000 fecundity; 80% survival to fry; 8% survival to adults).

LITERATURE CITED

Brennan, K., D. Prokopowich, and D. Gretsch. 1996. Kodiak Management Area
commercial salmon annual management report, 1994. Alaska Department of Fish
and Game, Division of Commercial Fisheries, Regional lnformation Report 4K96
38, Kodiak.

Clcvenger c., S. G. Honnold, and J. . McCullough. 1996. Pillar Creek Hatchery annual
management plan. 1996. Alaska Department of Fish and Game, Commercial
Fisheries Management and Development Division, Regional lnformation Report
4K96-15, Kodiak.

Clevenger C., S. G. Honnold, and J. N. McCullough. 1997. Pillar Creek Hatchery annual
management plan, 1997. Alaska Department of Fish and Game, Commercial
Fisheries Management and Development Division, Regional Information Report
4K97-31. Kodiak.

5



Hall. A., S. G. Honnold, and 1. . McCullough. 1998. Kitoi Bay Hatchery annual
management plan, 1998. Alaska Depanmcnt of Fish and Game, Commercial
Fisheries Management and Development Division, Regional lnfonnation Report
4K98-XX, Kodiak.

Honnold, S.O. 1997. The results of sockeye salmon (Oncorynchus nerka) stocking into
Spiridon Lake on the Kodiak alional Wildlife Refuge: juvenile and adult
production, commercial harvest, and ecosystem effects, 1987-1996. Alaska
Department of Fish and Game, Commercial Fisheries Management and
Development Division, Regional Information Report 4K97-47, Kodiak.

Honnold, S. G. and C. Clevenger. 1995. Pillar Creek Hatchery annual management plan,
1995. Alaska Department of Fish and Game, Commercial Fisheries Management
and Development Division, Regional Infomlation Report 4K95-27, Kodiak.

Honnold, S. G., C. Clevenger, and J. N. McCullough. 1998. Pillar Creek Hatchery annual
management plan, 1998. Alaska Department of Fish and Game, Commercial
Fisheries Management and Development Division, Regional Infonnation Report
4K98-24, Kodiak.

Koenings, J. P., and R. D. Burkett. 1987. The population characteristics of sockeye salmon
Oncorynchus nerlca smolts relative to temperature regimes, euphotic volwne, fry
density, and forage base within Alaskan lakes. Pages 216-234 ill H. D. Smith, L.
Margolis, and C.e. Wood, editors. Sockeye salmon Oncorynchlis nerka population
biology and future management. Special Publication of the Canadian Journal of
Fisheries and Aquatic Sciences 96, Ottawa.

Kocnings, 1. P. and G. B. Kyle. 1997. Consequences to juvenile sockeye salmon and
zooplankton community resulting from intense predation. Alaska Fishery Research
Bulletin 4(2):120-135.

Malloy, L. R., and D. L. Prokopowich. 1992. Kodiak Management Area commercial
salmon annual management report, 1988. Alaska Department of Fish and Game,
Division of Commercial Fisheries, Regional Information Report 4K88-32, Kodiak.

SIGN-OFF

6



AMENDMENT TO HIE 1998 PILLAR CREEK HATCHERY MANAGEMENT
PLAN

Chris Clevenger: Pillar Creek Hatchery Manager

Steve Honnold: Area Development Biologist, CFM&D

Jim McCullough: Regional Resource Development Biologist, CFM&D

Dave Prokopowich: Area Management Biologist, CFM&D

Wayne Donaldson: Regional Management Biologist, CFM&D

Pete Probasco: Regional Supervisor, CFM&D

Len Schwarz: Area Biologist, Sport Fish

Doug McBride: Spon Fish Regional Supervisor

Larry Malloy: Executive Director, K.RAA

The amended 1998 Hatchery Management Plan for PCH is hereby approved:

Robert Bosworth: Deputy Commissioner, ADF&G
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